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ABSTRACT
The national goal to bring about a ten-fold increase in the num-
bers of minority engineering professionals by the mid-1980's can only
be realized by solving the problem of identifying a sufficient number
of potentially capable minority youth that can be attracted toward enter-
ing schools of engineering. The search for these candidates, for the most
part, has been centered on academic high schools which traditionally have
concentrated on providing programs of study that would prepare their
students for entry into higher education. This study concerns an experi-
mental program conducted to test the premise that there exists within
vocational high schools a large untapped source of minority students
that could be potentially eligible for admission into engineering col-
leges. In many instances these students who have potential mathematics
and science abilities are enrolled in vocational high schools for socio-
economic reasons beyond their control. Their potential academic capabi-
lities are not realized since the academic programs that are offered
within these schools were not intended to prepare students for matricu-
lating into college level academic programs.
Vll
As an intervention strategy, the program had a two-fold purpose.
First, to identify, counsel and prepare a group of twelfth-year minority
vocational high school students for college entrance. Second, to pro-
vide adequate academic and other necessary support to the extent that
those students that were admitted into the School of Engineering at the
University of Massachusetts in the Fall of 1975 were able to function
satisfactorily within a normal classroom setting, pursuing normally struc-
tured academic programs without other special considerations.
The study has documented the first-year academic achievements of
the 18 participants in the program, and it would appear that the primary
purposes of the program have been realized. There has been no attrition
during this period and all the students participating in the program re-
turned as sophomores to the University in the Fall of 1976. These
results provide a basis for further study and evaluation of the program's
strategies which are aimed at significantly increasing the national pool
of potential minority engineers.
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CHAPTER I
THE PROBLEM
Since the beginning of recorded history we have had
those who were disadvantaged. The federal government,
mayors of large cities, and school officials in urban
centers are well aware of current problems. The
American dream has become a nightmare for the disadvan-
taged. The job of the school is to provide meaningful
and effective occupational education programs to help
this group of our population become useful, productive,
and self-sufficient. The solution to these problems
requires an educational program designed to make it
possible for all of our people to share in the bene-
fits of our affluent society. (Boss, 1971)
Statement of the Problem
It has been established through surveys conducted by
government and private agencies that the members of minority
groups constitute less than 3.0 percent of the population
engaged in scientific and engineering pursuits in the United
States (Sloan, 1974; Berry, 1974). The 1970 Census provides
data to show that minorities constitute about 17.0 percent
of the national population. In numerical terms this situation
represents an inequitable condition; however, it can be shown
that an even more inequitable situation concerns the condition
that creates and supports this under-representation. Refer-
ences in the literature (Wilburn, 1974; Alden, 1974) spell
out the circumstances that initiate and support the under-
representation of minorities in these professional areas.
A list of some contributing factors would include:
21. The annual output of minority science and engi-
neering undergraduates is miniscule. On the
order of between 500 and 600, as compared to
a non-minority output of 40,000 to 50,000
(Marshall, 1973).
2. The rate of attrition of minority students pur-
suing "hard sciences" curriculums is relatively
high in percentage terms when compared to non-
minority rates of attrition (Wilburn, 1974).
3. Enrollment in schools of engineering by minority
students is relatively low, on the order of 1.5
to 2.5 percent over recent years (Sloan, 1974).
The above factors serve in part to keep the number
of minority persons pursuing engineering careers at a
relatively low level. These factors in turn are the products
of the problem toward which this study directs its attention,
namely, the detrimental effects of th-e inadequate academic
preparation minority students acquire from the educational
systems in the United States. It has been clearly indicated
by educators and others that the quality and scope of the
educational programs in schools with predominantly minority
populations are inferior to that offered in white, middle-
class schools (Kozol, 1967; Silberman, 1970; Ryan, 1970).
Since the admissions criteria utilized by institutions of
higher education reflects white, middle-class based exper-
iences and values, many minority students are selected out
of any chance of entering universities or colleges. Further,
the minority students lack of comprehensive academic prepara-
tion works toward their early attrition if they are able to
Finally the conscious and unconsciousobtain admission.
3biased counseling and guidance offered minority students
works towards guiding them into areas other than that of
higher education. The problem, in summary, consists of
determining how best to identify and rectify the effects
of the almost totally negative influences exerted by the
educational processes on minority students, and in parti-
cular, the minority students with the potential ability to
pursue advanced academic studies who have little if any
chance of being admitted into institutions of higher education
because of their academic under-preparedness.
The program which is the subject of this study was
concerned with identifying and alleviating the negative in-
fluences being exerted against minority vocational high school
students. In practical terms, this was translated into de-
vising and implementing strategies that would strengthen their
academic preparedness, particularly in the mathematics and
science subjects areas. The decision to address a vocational
high school student population was based upon the knowledge
that vocational high schools in most instances offered their
students academic programs that fell short of preparing them
for entry into college. It was felt that through the program
it should be possible to identify, counsel and prepare a
group of vocational high school students for entry into a
college of engineering. If this could be accomplished then
it might also be possible to utilize the program's strategies
to good advantage within other vocational and academic high
4schools where similar or less severe problems existed. Conse-
quently students from eight vocational high schools located
in four different cities were selected to participate in the
program to test the premise. The activities and results
that came out of this effort provides the basis for the study.
Background of the Problem
The Planning Commission for Expanding Minority Op-
portunities in Engineering, Sloane (1974) states that racial
and ethnic minorities in the United States presently have
greater opportunities for education and entry into the engi-
neering professions than they have had in past years. In
spite of this fact, they are still grossly under-represented
in these professions. The Commission points out that in
1970 only 2.8 percent of the engineers in the United States
were Black, Chicano (Mexican American)
,
Puerto Rican, or
American Indian, even though these four minorities consti-
tuted 14.4 percent of the national population at that time.
xAsians were not considered to be under represented since they
constituted 2.9 percent of the engineers in the United States
and 1.0 percent of the total national population. The report
also indicates that between 1965 and 1972, minority enrollment
in accredited schools of engineering increased approximately
80.0 percent bringing the level of freshman enrollment of
minorities to a national level of 5.1 percent. It is obvious
from these numbers that minorities were severely under-repre-
sented in engineering education and in the engineering profes-
5sions in the United States.
Identifying the Minorities
This study addresses itself to minority issues,
minority group students, and minorities in general. To
begin, who or what constitute the "Minorities" in the United
States? The Sloan Task Force report (1974), one of the more
recent and comprehensive studies concerning the status of
niiriorities in engineering, has this to say about the identity
of minorities:
•Although the four under-represented groups with whom
our report deals do not include all the minorities
defined as such for purposes of federal affirmative
action programs, our selection of them does not con-
flict with federal or state regulations. These
regulations require government contractors and sub-
contractors, including educational institutions, to
provide equal employment opportunities for women and
minorities, and to establish affirmative action pro-
grams to accomplish these goals. These principles
should also apply to the selection and retention of
students. Federal guidelines define minorities as
Negroes, American Indians (including Eskimos and
Aleuts)
,
Orientals and Spanish-surnamed Americans
(those of Mexican, Puerto Rican, Cuban or Spanish
origin). All of these groups should, of course, be
fairly represented in the engineering profession and
in the student body. We simply take the view that the
most pressing problem is that of achieving equitable
representation for Blacks, Chicanes, Puerto Ricans,
and American Indians, (p. 2)
Other terms have also been used to describe the
minority student. They have been variously referred to as
the "urban poor," "low income children," "economically dis-
advantaged," "culturally distinct," "culturally different,"
and "culturally deprived." These students generally repre-
sent a group who are handicapped in some ways because of
6the inequities and stresses they have had to face.
In an attempt to describe this population, Gordon
and Wilkerson (1971) used the term: "socially disadvantaged.
According to these writers, "socially disadvantaged" refers
to
:
A group of populations which differ from each other
in a number of ways, but which have in common such
characteristics as low socio-economic status, low
educational achievement, tenuous or no employment,
limited participation in community organization,
and limited ready potential for upward mobility.
A working definition of the "disadvantaged" is
offered by Berry (1974), whose paper analyzes the social,
economic and educational impedances that have retarded the
progress of minorities in their effort to enter higher educa
tion generally, and engineering in particular. In his words
A global view of the families of the disadvantaged
children would reveal that they are traditionally
part of that low income group classified as poor by
federal standards. The wage earner, if any, tends
to hold semi-skilled or unskilled jobs in an urban
community or on a rural farm. The family members
are frequently among that group to be last hired and
the first to be fired. As a result of these condi-
tions, the child is frequently aware of a tenuous
family situation. Their immediate community can be
a place where there is chronic illness, delinquency,
inadequate housing and unemployment. (p. 32)
The definitions and constraints that the various
authors have presented have applicability to all racial
and ethnic minorities in the United States. There is,
however, a significant constraint that compels one to focus
7on a single minority group. This factor is discussed by
Wilburn (1974) :
Efforts to increase participation in U.S. science by
members of these (minority) groups have been hamperedby constraints on entry and career development. Data
used here to illustrate these constraints relate toBlack Americans: the inaccessibility of relevant
i^^formation on Chicanos, Native Americans, and Puerto
Ricans imposes this limitation. While many of the
critical data on Black Americans are contradictory
or lacking, more information is available on the
educational and economic situation of Blacks than on
any other under-utilized minority group. (p. 1148)
The characteristics delineated by the various
researchers and authors has applicability to a large seg-
ment of Black Americans. This fact, coupled with the acces-
sibility of diverse relevant data, makes the American Black
a natural investigative choice. Numerically this group
constitutes the largest minority population in the United
States. This group also represents the largest untapped
potential resource that could be utilized not only in science
and engineering, but at all levels in all professions.
Opportunities for Minority Scientists and Engineers
Much of the contemporary literature frequently cites
the proliferation of well-paying professional positions
available to the qualified minority person. To say that
this situation (if true) is unique, is understating the
case. Historically, Blacks have faced two fixed facts of
(working) life— they were the last to be hired, and the
first to be fired; and in order to obtain a position in a
8technical field, at any level, they had to be overqualified
and could expect to be underpaid. What factor has been
instrumental in bringing about this change? Has industry
gained a recognition of its social responsibilities? To
help clarify this point, it should be recognized that a
unique national situation has developed which has
created a special demand for minority scientists and engi-
. This demand has stemmed prim.arily from the require~
'^srit imposed on companies in private industry which receive
federal funds for research and development to demonstrate
by implementing affirmative action policies that they are
equal employment opportunity (EEO) employers. Since the
federal government in part underwriters the cost of a
significant amount of the technologically oriented research
and development projects in the United States, the EEO
policy has had considerable influence creating a signifi-
cant demand for minority-group scientific, engineering and
professional personnel.
The federal research and development contractors
charged with compliance with EEO affirmative action regula-
tions find that the demand for minority scientists and engi-
neers far exceeds the supply. In an effort to correct this
situation, institutions are actively recruiting students for
engineering careers; and industries that employ engineering
professionals are attempting to broaden their racial base,
and as a consequence are actively recruting minority
9students and professionals for active participation
in engineering programs. It should be noted that the
effort on the part of the engineering schools to increase
the numbers of attending minority students is not just a
matter of a new social consciousness on the school's part,
although that may be a factor. Dr. Louis Padulo states
the case rather succinctly in the Sloan Report (1974)
mentioned earlier:
The fact is that there is a lot of room for students
in engineering schools today. Freshman engineering
enrollments across the nation dropped nearly 30 per-
cent between 1969 and 1974. Accordingly, the schools
have considerable unused capacity. Even if a resur-
gence of interest in engineering were to restore
enrollments to their 1969 levels, competition for
admission to engineering schools would still not be
as intense as that for admission to medical schools,
for example. The job outlook then is good, and there
is ample room in engineering schools for more minority
students. (p. 7)
Additionally, Conliffe (1973) states:
The very limited pool of minority engineering gradu-
ates from which industry can hire is matched only
by the small number of minority youth from which
engineering schools can recruit. For many years
the six predominantly Black schools, and a relative
handful of major White schools, have vied for the
better prepared minority students. Both have been
forced to settle, in many instances, for the margin-
ally prepared students as many of the better ones
have opted for medicine, law, teaching or other
professions with which they are far more familiar
than with engineering. An increasing number of
engineering schools now indicate that they are
willing and anxious to enroll suitable minority stu-
dents, "if we can find them. " (p. 42)
• Elaborating further on Conliffe 's points, one of
the speakers on the panel of a symposium on increasing
10
minority participation in engineering stated the following:
A number of engineering schools with predominantly
white enrollment have undertaken active recruiting
programs and are providing follow through support
for students with academic handicaps. Help has
come from professional and technical societies
—
for example. The American Personnel and Guidance
Association, American Society of Mechanical Engi-
neers, National Council of Teachers of Mathematics,
National Urban League, and the Engineers Council
for Professional Development. They have joined
with the personnel of Scholastic Magazine and
Science Services, Inc. in establishing task forces
to locate minority student candidates for engineering,
to study ways of motivating them, and to develop pro-
grams for tutoring and providing financial assistance.
Industry has mounted programs to increase minorities in
the professional-managerial level. Some companies are
retraining and upgrading technical employees assisting
the recruiting efforts at engineering schools, and
providing scholarships for minority engineering students.
The point that is being made here is that an unprece-
dented effort of broad scope is being mounted by industry
and schools of engineering aimed at the recruitment of the
minority student for entry into the ranks of engineering
and science professionals. The possible academic deficien-
cies of the potential minority engineering student is accep-
ted as a matter of fact. For this reason the remediation
process emerges as a component of primary importance which
must be taken into account in program construct and duration
by the administrators of minority-oriented college admissions
programs, as well as by the companies that implement similar
programs. Since this factor increases the expenditures of
time and money on the' part of industry and the schools, the
11
contention that these deficiencies do, indeed, exist is
probably a safe assumption. This assumption gives rise
to several questions:
1. Is the fact of academic marginality peculiar to
the minority student, or does his White counter—
exhibit similar academic deficiencies and
to the same degree?
2. What is the underlying reason for the exhibited
deficiency?
Of those minority students who are better prepared,
and opt for careers other than engineering, how
do they fare within the discipline of their choice?
Are their entry level skills adequate?
4. Are there identifiable differences in the academic
experiences of the under-prepared student and
adequately-prepared student? If so, what are the
areas in which these differences occur?
While it is not the intention of the study to attempt
to answer the above questions, many of the answers to these
questions can be found in the literature. Educators have
been concerned with the apparent disparity of learning exper-
iences exhibited by minority and non-minority students. A
consequence of this concern has been the initiation of a
series of wide-ranging studies over the past several years.
These studies have been concerned with many aspects of the
teaching/learning experiences of minority students. In
seeking answers to the questions with which this study is
concerned, the findings and conclusions of these studies will
be reviewed.
The importance of establishing the nature of the
12
teaching/learning experience of minority students cannot be
over-emphasized. If, in fact, the magnitude of professional
opportunity has expanded for minorities, the constraints
of qualification still exist, which obviously depend on
the quality of a student's educational experience. To be
accepted even though he is under-qualified for a given posi-
tion would not ultimately serve the best interests of the
niinority candidate if he is not able to perform.
As noted earlier, the requirement of compliance to
affirmative action guidelines on the part of the academic
and industrial communities has been the single most signi-
ficant factor that has served to bring about a change in
their collective attitudes toward minorities. In the case
of educational institutions, this influence has been exerted
primarily at the post-secondary level. At the secondary
level there has been little effort to bring about beneficial
change. The differences in the attitudinal climate is very
marked. Suffice to mention here that universities (parti-
curlarly state universities) strongly depend on grant monies
and other forms of federal subsidies to maintain viable
research and development programs; whereas, the secondary
public schools appear to depend to a much lesser degree on
such funds. The extent to which the local fiscal input
processes relieves the public schools of any obligation to
the federally mandated guidelines can be judged by their
attitudes, particularly in urban settings, of complete
13
autonomy, answerable only to a central board whose main
interests lie in administrative processes, protocol and
similar areas. A parity representation of minorities in
administrative and professional areas, particularly in
schools, is non-existent in most cases, and is a
of continuing contention (between the communities
and the central boards)
.
Purpose of the Study
In order to rectify the Ion-standing under representa-
tion of m.inorities in the engineering professions, the under-
lying factors that created and perpetuate this imparity
obviously have to be eliminated. In recognition of this fact,
the School of Engineering at the University of Massachusetts
initiated a minority engineering program that was designed
to alleviate some of these factors. The program seeks to
identify minority students who in spite of their being aca-
demically disadvantaged exhibit characteristics that predict
that with proper guidance, they could function in a college
level academic program. The program focuses on remedying
the effects that result from the inadequate academic pre-
paration most urban minority students receive in the public
school systems. It is the long-term objective of the pro-
gram that corrective and supportive academic processes be
implemented primarily at the secondary school level and be
a continuing process at the college level for as long a period
as is necessary in order that the academically handicapped
students can successfully complete their programs of study.
14
This was concerned with examining the
accomplishments that came out of the implementation of the
program in order to determine whether or not goals and
objectives that were established for the two initial phases of the
program were realized. These included:
1. Identifying at least fifteen vocational high school
seniors who exhibited the math aptitude and poten-
tial ability to pursue college level studies in
engineering
.
2
. The development of an operational strategy whereby
secondary and post-secondary educational institu-
tions could pool their resources for the purpose
of developing methods and techniques that would
facilitate gaining admission into colleges and
universities for students who ordinarily would not
be considered to be eligible based on their academic
underpreparedness
.
3. Determining whether or not those students that were
admitted into the School of Engineering received
adequate academic and other necessary support to
the extent that they were able to function within
a normal classroom setting, and were able to pursue
normally structured academic programs without any
need for other special considerations based upon
their entering academic deficiencies.
Significance of the Study
Studies conducted by the Ford Foundation (1974) and
the American Council on Education (1972) have shown that the
enrollment of minority students in institutions of higher
education is miniscule. The same picture concerning minori-
ties in the engineering professions is presented in a recent
report published by the Sloan Foundation (1974)
.
In an attempt to rectify this state of affairs and
to accomplish other related goals that were articulated at
15
a symposium convened by the National Academy of Engineering
(1973), numerous universities and colleges have initiated
programs to direct Black and Puerto Rican high school
graduates into careers involving higher education. The
results achieved by the majority of these programs have not
been up to expectations. In particular, the number of
minority students entering schools of engineering has remained
at a relatively low level. In addition, the level of attri-
tion of those students who have entered these schools has
been relatively high. Thus the results achieved by the
Minority Students Engineering program over its initial phases
of operation through the University of Massachusetts at
Amherst represents what may be a significant accomplishment.
In the process of pursuing the study, the significant
factors and strategies that have bearing on the results ob-
tained through the two primary phases will be delineated.
This data can furnish guidelines for present and future
efforts by others working in similar areas. Therein lies
the significance of this proposed effort.
Delimitations of the Study
The following factors act to delimit the scope and
generalizability of the study:
1. The comparative academic performance data that is
presented would seem to substantiate that the
students associated with the program performed at
a higher level than the non-program students. It
is not possible however to pinpoint precisely the
specific factors contributing to this fact, since
16
many significant, non-quantif iable variables
affected the students' performances.
2. The successes experienced through the program
were dependent upon the efforts of a group of
students and staff persons functioning within
a framework peculiar to that group. For example,
the associate Director of the program was ap-pointed as Acting Assistant Dean within the School
. This act served to give credibility
to the program within the School of Engineering, and
also had the effect of either eliminating or "smooth-ing over" problems that arose in administrative or
curriculum areas.
3. While it was possible within the Minority Engineering
Program to identify academic predictors, it is pos-
sible that the validity of these predictors depended
upon features peculiar to the program as it was
conducted at the University of Massachusetts.
4. Considerable expenditures were necessary in order
to carry out the program. Adequate financial
support was made available through an off-campus
funding source..
It is recognized that the above factors exerted consi-
derable influence on the program. The results therefore will
be analyzed and interpreted within the context of these limi-
tations .
Design of the Study
The study will be in the form of a descriptive research
effort and will be concerned with the fifty-seven vocational
high school students that participated in the Minority Students
Engineering Program emanating from the School of Engineering
at the University of Massachusetts in Amherst, Massachusetts.
Attention will be directed toward activities related to two
phases of the program:
17
1 .
2 .
The student pre-entry phase, consisting of those
identifying and preparingthe student candidate for entry into the Schoolof Engineering at the University of Massachusetts.
The post-admission phase, which concerns the fresh-
man entry activities and the implementation of
strategies and activities related to the short
and long term retention of the student in his/her
academic program within the School of Engineering
at the University.
Organization of Dissertation
The study will be developed in five chapters. Chap-
ter I has included: the background and statement of the
the questions the study seeks to answer, the purpose,
significance, and delimitations of the study and a chapter
outline
.
Chapter II will be concerned with: a review of
selected literature dealing with the historical background
of the education of minorities, literature related to recent
research studies of the areas concerning minority academic
disadvantage and with programs that are directed to these
areas
.
Chapter III will provide a description of: the design
of the study and will describe the methodologies utilized to
implement the information flow within the study. The proces-
ses related to the identification and selection of the subject
population will also be presented in this chapter.
Chapter IV will focus on: a case study of application
of the program's methodologies, analyzing the data and reporting
the findings of the study. Data will be anlayzed and inter-
18
preted and the questions posed in Chapter I will be examined
and discussed within the context of the findings of the
Study.
Chapter V will suiranarize the study, draw conclusions
from the data and the researcher's observations, and discuss
implications for further studies.
CHAPTER I I
REVIEW OF THE LITERATURE
Minority Related Educational Practices^ An Assessment
The education of the Black Americans has become an
increasingly important national issue. It is in
this area perhaps more than any other that White
America has had to come face to face with its
conscience. For the Black population, full access
to education is essential to an eguitable re~shaping
of its national fortunes, yet attempts to secure such
access have met with uneasy and often hostile reac-
tions. (Goff, 1976) .
In the preceeding chapter of this study several as-
pects of the relationships and conditions concerning minority
participation in the engineering and science professions
have been discussed. It can be shown through the limited
documentation that exists that many minority persons have
been historically affiliated with these professions in America from
the earliest colonial period to the present time. This
historic legacy clearly demonstrates the ability and capa-
bility of minorities to participate in the science and engi-
neering professions. The present need to increase their
participation in these professions is given additional impetus
by two factors. First, there is an increasing unfulfilled
national need for engineers and scientists of both minority
and non-minority ethnic origin. Of the two, the minority-
related need is of greater magnitude by virtue of their
severe under-representation. Second, there exists an unful-
filled specific need to hire minority engineering and science
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professionals based on federal affirmative action mandates.
It has been suggested that the disproportionately
low minority representation in engineering and science is
the tendency of Black students to enter other
"traditional" professions. The Ford Foundation (1974),
however, has compiled data that would tend to refute this
contention since it is shown that there is an under~repre~
sentation of minorities in these "traditional" fields as
well. The one notable exception occuring in the teaching
profession. The picture that emerges then is that even
though mandates exist to correct the imbalanced representa-
tion in the professions, and programs have been implemented
to assist and guide minority youth into areas of professional-
ism, the numbers of minority students being accepted into
the schools of engineering and other professional schools
remains low. Data compiled by the Engineering Manpower
Commission of the Engineers Joint Council show a consistent
pattern of improvement. For example, baccalaureate degrees
granted to Blacks rose from 0.88% in 1970 to 1.92% in 1975.
From 1973 to 1975, degrees granted to Spanish speaking
Americans rose from 1.30% to 1.79%; Puerto Ricans, 0.69%
to 0.98%; American Indians, 0.07% to 0.12%, yet these minori-
ties account for about 16% of the total population. While
one would have to agree that these figures represent an im-
provement, in numerical terms they depict a picture that is
far from the improvement that is needed, or that was expected
given the amount of national effort that is being put into
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trying to correct the situation.
icant clue as to why this condition exists
can be found in the literature. As one reviews relevant
33^ticles and documents, the phrase "they were not academi-
cally prepared" keeps recurring. Zuber (1974) points up the
importance of programs being designed to address this
problem:
You can work with these students because in spite
of the academic shortcomings of their secondary
education, they are prepared to make the effort
to overcome those deficiencies. The job of the
college or university is not to have periodic pep
rallies, but to provide the necessary back-ups of
highly skilled and understanding instructors and
all the extra tutoring the students can handle.
The latter will improve the probability that the
students attempts will result in success rather
than failure. (p. 63)
Academic deficiencies are reflected in low high
school grade point averages and in college entrance examina-
tion results which have served to screen out minority students.
It has been argued that testing at the elementary and secon-
dary levels of education predestine minorities to perform
"poorly" in college entrance examinations because it results
in the tracking of minority students at the elementary level
into "slower" curricula. This tracking serves to channel
jninority students into vocational or non—academic curricula
rather than the more academically oriented college preparatory
programs at the high school level which would provide them
skills that would enable them to performwith the necessary
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successfully on college entrance examinations. Taylor
(1974) has commented on the factors that have mitigated
against the Black's participation in the scientific and
technical fields. It is his belief that the principal
reason for the low productivity in all areas of the learned
professions has been the failure of Blacks in significant
numbers to gain an entry into the field of higher education.
For those fortunates who were able to gain college admission,
many had to deal with or overcome the constraints placed upon
them by our social system. Most Blacks entering college
have suffered from cultural, social, and economic deprivation.
Many have come from high schools that have given them weak
academic preparation, and we find their level of motivation
and aspiration to be very low. All these factors plus finan-
cial problems induce a very high frustration level which in
a large measure is responsible for the high drop-out rate
Blacks experience.
Opportunities for Blacks in the scientific fieldsareun-
limited, but for various reasons we have failed in our attempts
to motivate them to seek vocations in these areas. The Ford
Foundation's Report (1972) as part of its summary statement
made the following assessment:
Data on minority enrollment revealed that minorities
made relatively little gain in enrollment during the
past decade. From 1960 to 1970, in terms of absolute
numbers, minority enrollment has shown some increases.
In terms of relative per centage distribution, however,
this increase has not been enough to offset enrollment
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gains made by White Americans... While there
was a sizeable increase in minority enrollmentduring the decade 1960—1970, their relative
position has remained allmost at a standstill.
The Sloan Task Force (1974) findings on the inade-
quacy of the elementary and secondary educational experiences
of minorities in part prompted its sixteenth recommendation:
The Task Force urges that programs be initiated
to train greater numbers of elementary and high
school teachers in bilingual and bicultural edu-
cation. Particularly needed are minority science
and mathematics teachers who can teach within
their student's cultural experience and who can
serve as role models for minority children.
All four of the under-represented minorities, and
especially the Mexican Americans, Puerto Ricans,
and American Indians are so poorly served by the
nation's elementary and high schools that it is
beyond the scope of engineering alone to deal
comprehensively with the problem involved. (p. 21)
From within the framework of the studies and reports
quoted above, there emerges evidence of an unfulfilled
minority-related academic need. Why does it exist? How long
has it existed? Listen to some comments voiced by Clark (1966)
in the mid ' 60 ' s
:
Within the past two decades a number of serious ob-
servers have become concerned at the increasing
indications that the American public educational
system, more efficient and elaborate than ever, has
paradoxically become less effective as an instrument
of social mobility. In fact, some have suggested
that certain practices in Amerian public schools have
resulted in consolidating and intensifying distinctions
among social classes. So far, these observers have
had to depend for the most part on general observations,
theoretical interpretation, and essentially value-oriented
speculations as the basis for their criticisms. Almost
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the cpnly empirical evidence in support of these
criticisms came from an examination and comparison
of the differences between the education provided
for White children and that provided for Negro
children in segregated schools. This type of evi-dence has been conclusive in pointing to intolerableinferiority in the quality of education provided forNegro children. (p. vii)
The evidence appears to corroborate and buttress what
is already a strong case. That is, that the inability of
students to exploit and take advantage of unprece-
dented academic and professional opportunities is in large
the direct result of inadequate elementary and secondary
level academic preparation.
In attempting to pinpoint and identify the reasons
that cause these inadequacies and deficiencies to be gener-
ated by the American educational system, it is important to
try to obtain unbiased opinions and evaluations. This is
easier said than done since there is an overabundance of
special interest groups and experts of one sort or another
actively involved in this area who, needless to say, are
not always as objective in expressing their viewpoints as
they could be. The references utilized represented, as
nearly as could be determined, viewpoints that attempted to
be impartial in their contentions, and that also pointed out
their limitations. Silberman (1970) who acted as Director
of the Carnegie Study of the Education of Educators, and
who has written extensively concerning educational issues,
has this to say concerning American secondary schools:
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Not too many of us realize how bad American schoolsare from the point of view of humanity, respecttrust or dignity. Charles E. Brown of the Ford'Foundation, a former superintendent of Newton
Massachusetts schools, told a Daedalus Conference
on Adolescence: secondary schools are the worst
of all because adolescents are harder to "control"than younger children. Secondary schools tend to be
even more authoritarian and repressive than elementary
schools. The values they transmit are the values of
passivity, conformity and lack of trust.
These unpleasant attributes might be tolerable if
one could view them, so to speak, as the price to
be paid for a "good education"
... good that is to say,
in academic terms. Such is not the case... (p. 323)
Ryan (1972) is even more explicit in his condemnation
when relating the details of an experiment that was conducted
by Robert Rosenthal that demonstrate once and for all that
teachers' expectations do, in fact, have a dramatic effect
on the classroom and the test performance of school children:
the design of this brilliant Rosenthal experiment was sneaky
and elegant. The crucial element was to persuade the teachers
that specified pupils in their classes could be expected to
show a marked improvement during the course of the year. He
did this by giving a new intelligence test to all children.
He described it to the teachers as a test designed to predict
and identify academic "bloomers" or "spurters." He randomly
designated about one child out of five as a "spurter." He
and his fellow experimenters casually passed out this informa-
tion to the teachers, and then sat back and waited. This
was the total extent of their intervention in the schools.
They told a white lie about the "blooming" potential of a
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group of pupils who were, in fact, not different in any way
than their classmates... The results were eye-opening.
The fake "bloomers" did, in fact, bloom. Depending on the
grade they were in, they showed average gains of up to
twenty points in their I.Q. scores.
The conclusion to be drawn from the Rosenthal (1968)
experiment is that teacher expectations are, in fact, a
major contributing factor to pupil performance. It takes
no great leap of logic to conclude further that the perva-
sively low teacher expectations found in urban and ghetto
schools must be a major cause of the poor student achievement
in those schools. The anecdotal and descriptive evidence
offered by Clark and Jones (1964) would tend to confirm this
conclusion. Jones and Clark reasoned that if the cultural
deprivation theory was, in fact, valid, it should also apply
within a population of all Black or predominantly Black
schools. The obvious fact that there is great social, econ-
omical, educational, and cultural variability within the
Negro community itself is often forgotten or overlooked. .
.
Of course in Harlem and in Roxbury, there are sections where
great numbers, even the majority of children can be counted
as culturally deprived. They are the very poor. They live
in substandard housing, and their families are headed only
by the mother who is often dependent on welfare. But there
are schools in other neighborhoods where most of the children
would be counted as lower middle-class. They are not poor.
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though only a few of them are affluent. Their mothers and
fathers are both home. Their housing, adequate. Their
parents are usually high school graduates, sometimes college
graduates. They have access to books and encyclopedias in
the home. In no meaningful sense could the children in
these schools be called culturally deprived. If the cul-
^spi^ivation theory were valid, a comparison between
these two kinds of schools should show systematic differences
despite the fact that both groups of schools are predomi-
nantly Black. In the "culturally deprived" schools the
children should be slower and less able in learning how to
read as they move along from grade to grade. The achieve-
ment gap between them and their better off cousins up on the
hill should grow larger and larger. What, in fact, does
happen? In early second, third, and fourth grades there
are no significant differences. In the fifth and sixth
grades, however, the expectations start to come true. The
culturally deprived children begin to fall behind and by
the eighth grade the differences are large and clearcut.
The performance of the children has finally been made to fit
the theory; i.e., in the early grades when presumably the
effects of the home background and the cultural deprivation
or advantage are greatest, there is little or no difference
in reading performance between children in the two kinds of
schools. But four or five years later when the influence
of the school has had a chance to take effect, the culturally
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deprived child shows his expected reading deficiency.
Clearly, whatever mechanism accounts for these strange find-
ings is found primarily in the interaction of the school
with the child... The HARYOU staff concluded that the
^yri^mic in the school situation was the teacher's
attitude (which was that) the children sitting in the class-
room were essentially uneducable "because of their background."
It was concluded by the authors of Youth in the
vahetto: Less is expected of such pupils. They are rewarded
for poorer performance and the result is a steadily increas-
ing gap between what they accomplish and what they should
accomplish.
Note that this was the situation in the early and
mid-sixties. Since that time there has been a spreading
deterioration of the quality of the classroom experience
that is extending into the Black middle class areas as well.
This has resulted from the increased upward mobility of
Blacks, which has enabled them to move into middle-class
areas of mixed ethnic groups. The teachers in the schools
of such neighborhoods were usually "holdovers" from the days
when such areas constituted an all-White neighborhood. With
the influx of Blacks into these once all-White neighborhoods,
there was created a mass exodus of Whites from these areas.
The schools became predominantly Black and the older, exper-
ienced teachers in the schools relocated, more often than
schools further removed from these developing Blacknot, to
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neighborhoods. In many instances, they were replaced with
teachers of lower qualifications, who in turn had often
left ghetto schools looking for better "slots." Due to
their experiences in these ghetto schools, these teachers
usually harbored negative attitudes toward Black children
in general with the result that the Black student has not
benefited from an enhanced learning experience even in these
middle-class neighborhoods.
Ryan's (1972) commentary on his introduction to the
mechanics of contemporary methodologies that implement Black
academic deprivation serve to provide a cogent summary of
the process. He notes that several years ago (1968)
when the parents of Roxbury were struggling with Mrs. Louise
Day Hicks over the quality of education in Boston schools, a
friend of his, a Black woman, was concerned about how well
her daughter could read. This girl seemed very bright.
Bright enough to read a good deal better than she was reading,
so her mother went to the teacher to find out what might be
wrong. The teacher was pleasant and affable and smiled re-
assuringly as she said, "Don't worry, Donna is doing very
well for this neighborhood."
For this neighborhood— these three words sum up the
central problem of public education. The teacher had been
persuaded by her professors, her supervisors, her fellow
teachers, or all three that children from this neighborhood,
that is, poor children. Black children, could not be expected
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to read very well. If we were able to follow her to her
classes in pedagogy or to look over her shoulder as she
read an occasional article in a journal, we would discover
further that she had been taught, not that Negro children
are intellectually inferior (that one has gone out of
style, at least in the North)
,
but that they are "culturally
3-S a result of their poverty and inadequate home
background.
At that time the favored solution for improving
education for Black children was school integration. Then,
Louise Day Hicks emerged on the scene and became chief of
the forces in Boston battling against integration. She would
say f over and over again... "The culturally deprived children
of Roxbury need education, not transportation." Assistant
Superintendent of Schools Marguerite Sullivan teaching the
theory of cultural deprivation to a League of Women Voters
audience, said, "These parents have no backgrounds. They're
just a pair of hands." And the ineffable William O'Connor...
on the occasion of assuming Chairmanship of the School
Committee, fluted out the unbelievable statement, "We do not
have inferior schools. We have been getting an inferior type
of student ..."
There is a specific denial of any innate inferiority.
Rather there is perceived a functional inferiority that is
attributable to the depressing and stultifying effects of
living in poverty which is condemned as bad and unjust.
It may be instructive to listen to the voice of the
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Boston schools (the elegant prose is Miss Sullivan's)
explaining what's wrong with poor children. "Many of these
children have low aspirational levels, lack those out-of-
school experiences which are so richly provided when parents
are in more favorable circumstances... By virtue of their
limited background (they) fail to meet the expected outcomes
as defined in curriculum guides... It is our hope to raise
the achievement of these pupils closer to their potentials
which for so long have been submerged by parental lack of
values .
"
The phrases carry a not-so-subtle prejudice— "Limited
Background" and "Parental Lack of Values." But the formula-
tion is still within the mainstream of cultural deprivation-
ist rhetoric.
If this ideology were preached only by persons like
Hicks and Sullivan who are in the long run rather easily
identified as racist, things would not be so bad. But in
most formulations of cultural deprivationism there is genuine
concern for the educational welfare of the ghetto child, and
a commitment to educational quality. A conscientious and
committed superintendent has captured the essence of this
point of view with all its kindness and concern. "A victim
of his environment, the ghetto child begins his school career
psychologically, socially, and physically disadvantaged.
He is oriented to the present rather than to the future, to
immediate needs, rather than to delayed gratification, to the
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concrete, rather than to the abstract. He is often handi-
capped by limited verbal skills, low self-esteem, and a
stunted drive toward achievement."
In moving from Boston to New Haven, Connecticut,
Ryan encountered the subtle ideology in a new geographic
setting. He found that initially New Haven's schools
seemed to be far better than Boston's. The appointed school
board was dominated by progressive, intelligent professional
people who had recently integrated the junior and senior
high schools. The new superintendent was coming fresh from
an ennobling experience in a ghetto-to-suburb busing program.
Ryan was invited to the neighborhood meeting to become acquain-
ted with the gentleman. On the subject of the difficulties
in educating inner-city children, he said with an ingratiating
smile, "Your children. . .could be locked up in a closet and
they'd still learn. But these children .. .what children?
Inner-city children. Poor children. Then, of course, "Cul-
turally Deprived" children. The tune was far more gentle and
melodious than the harsh marching songs of Mrs. Hicks, but
the message was the same... The schools were integrated? Up
to a point— the point being the doorway to the classroom be-
cause New Haven had fallen head over heals in love with the
tracking system. "Culturally deprived" children were, of
course, put in the low tracks. "Our" children in the high
track. The top track might contain three or four middle class
Black kids; the bottom track, one or two White faces. Racism
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and unequal treatment were abundant. Teacher's expecta-
tions and performance in Black classes were low (echoes of
"in this neighborhood"). The staff was crowded with people
planning programs to shapeup inner-city children, and about
one-third of high school sophomores were functionally il-
literate. The New Haven schools turned out to be about as
bad as Boston's despite all the progressive polish and
enlightened rhetoric.
This is the folklore of cultural deprivation as it
is used in an ideological fashion to preserve the status quo
in urban education— to forestall any questioning about the
fundamental problems of recruiting and training teacher’s,
achieving racial integration, and in particular, governing
the school system. Waving this banner, educationalists can
advocate Head Start, smaller classes. More Effective Schools
" scatteration" to the suburbs by one-way busing, teaching
machines, or Swahli—almost anything that involves changing
or manipulating or treating the child. They fight to the
death any proposal that implies there might be anything at all
wrong with the teacher or the teaching and resist any explora-
tions of or intrusions into the monopolistic control of
public education by the teaching profession, particularly if
it implies participation in decision making by laymen from
the community.
One is faced with an inescapable conclusion that
ertierges from the references cited above, that is, that there
presently exists within the public elementary and secondary
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school systems in America, a pervasive attitude of non-
commitment to the teaching/learning task within these sys-
tems. This attitude works to create the situation that
prevents minority students from achieving the academic
proficiency needed to enter higher education. The entrenched
attitudes of racial bias and discrimination can only be dealt
with effectively through the application of knowledgeable
effort over a long period of time. The minority student
rsp^^sents the future talent potential that will be brought
to bear on these social ills. Their effectivity will be
directly related to their academic achievements. Paradoxi-
cally, the students of today, who will have to effect a cure
for the inequities that exist in the urban school systems,
are being victimized to the extent that they are being denied
the tools (learning experiences) they will need to cure the
ills of the system that is perpetrating the denials.
Summary
There are times when a turning back to simplistic,
possibly over-simplified truths can assist one to arrive
at some common sense conclusions. The sheer weight and
volume of the material dealing with the "minority problem"
is adequately described by the old saying, "Where there is
smoke, there is fire." Too much has been said and written
about this "problem." That there is a problem, there can be
no doubt. As to what that problem is, there can be much dis-
agreement. Because of the emphasis brought to the minority
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aspect of this issue, one would suppose that this problem
is peculiar to ethnic minority groups. While it is true
that it is aggravated to a higher degree in the inner-
city setting, the "problem" is pervasive, and the indica-
tion is that it is spreading throughout the whole of
American society. A strong case can be made for focusing
on minority groups in terms of the severity of the problem
these groups, but one cannot make a case for exclusivity
for minority groups in spite of the degree of the injustices
and inequities they suffer. Sexton (1966) among others,
makes this case for the total socio-subculture:
Whites also suffer from class discrimination, and
they too are often denied equal job and educational
opportunities. The denial of opportunities to Negroes
therefore is only part, a very large part to be sure,
of the problem of class discrimination. The weight
of evidence seems to be that nowhere in a stratified
society are equal opportunities open to all people.
In school, as in the world at large, 'opportunities
are usually open to students or closed to them in
accordance with their social class position. The
higher their position, the more opportunities they
have; or to put the formula another way, the more stu-
dents have, the more they get, in school and in life.
The formula applies to Whites as well as to (Blacks)
and it applies to all social class levels, not just
the bottom ones. (p. 16)
The difference in the severity of the problem facing
Blacks as opposed to Whites comes about in part by virtue of
concentrations of numbers. The incompetent teacher gravitates
to the ghetto and urban school because teaching positions are
more readily obtainable in such areas. The more experienced,
better trained teacher usually seeks his/her career oppor-
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tunities in the suburban areas among children of his/her
own group and ethnic social class standing. m the case of
the schools containing a mixed racial population, the rule
IS to relegate the minority student to "slower tracks" or
in-school segregated classes and other discriminatory prac-
tices. The facts of educational practices in America will
show that the "problem" is one of the
unwillingness of teachers to assume the full responsibility
of their teaching role. In the case of White, lower middle-
class students, this unwillingness is based on class and
social distinction, and in the case of Black students, the
unwillingness is based, in addition to class and social
"distinction, on racial prejudice. The White middle-class
teachers usually opt for the most comfortable and monetarily
rewarding teaching situation they can find with little regard
for the meaning and intent of fulfilling a teaching role.
Just as the assumption that all Black children come
from homes that offer no cultural or academic enrichment is
fallacious, an equally invalid assumption, whether it is made
on the part of a White teacher or a Black researcher, is that
all White children come from homes that offer academically
reinforcing experiences which are completely fulfilling.
The statistics on drop out rates in high schools and fresh-
man failure rates in colleges and universities refute this
assumption. All students suffer from the inadequate educa-
tion being provided to them in the public schools. However,
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due to the pervasiveness of racism in America, Blacks and
other minorities have a double burden to bear. The added
ideological dimension of this burden has beeen eloquently
articulated by Ryan (1972)
think about ideologies in America inthe 1970 's, one must be prepared to consider thepossibility that a body of ideas that might seem
almost self evident, is in fact highly distorted
and highly selective. One must allow that theinclusion of a specific formulation in every fresh-
man sociology text does not guarantee that the
particular formulation represents abstract truth,
rather than group interest. It is important not
to delude ourselves into thinking that ideological
monstrosities were constructed by monsters. They
were not. They are not. They are developed through
a process that shows every sign of being valid
scholarship, complete with tables of numbers, copi-
ous footnotes, and scientific terminology. Ideolo-
gies are quite often academically and socially
respectable and in many instances hold positions of
exclusive validity so that disagreement is considered
unrespectable or radical and risks being labelled
as irresponsible, unenlightened or trashy. Blaming
the victim holds such a position. It is central in
the mainstream of contemporary social thought and
its ideas pervade our most crucial assumptions so
thoroughly that they are hardly noticed. The ultimate
effect is always to distract attention from the basic
causes, and to leave the primary social injustice
untouched, and most telling. The proposed remedy for
the problem is, of course, to work on the victim
himself.
Isn't all of this more subtle and sophisticated than
such old fashioned ideologies as Social Darwinism?
Doesn't the change from brutal ideas about survival
of the fit (and extinction of the unfit) to kindly
concern about characterological defects (brought
about by stigmas of social origin) seem like a siib-
stantial step forward? Hardly. It is only a substi-
tution of terms. The old reactionary exceptionalistic
formulations are replaced by new progressive, humani-
tarian exceptionalistic formulations. In education
the outmoded and unacceptable concept of racial or
class differences in basic inherited intellectual-
ability simply gives way to the new notion of "cultural
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deprivation." There is very little functionaldifference between these two ideas, (p. 21)
The reluctant teachers are thus provided with a
convenient albeit, false, excuse with which to convince
and console themselves. Why spend my time trying to
teach "them" when everyone knows they are culturallly
deficient? How can I get across to them when they can't
possibly understand what I'm talking about, etc. Conven-
ient and disastrous. The attitude grows. Other issues
become more important. Teaching? "I'll get paid putting
in my time. Don't fail them. Pass them on." Teaching
comes about because teachers want to teach, not because
schools are administered excellently. Listen to Silberman
(1970) as he talks about teaching and learning:
Schools need to return to the idea that a major
emphasis must be to give students an understanding
of the fundamental structures of the disciplines
they study. This is a minimum requirement for using
knowledge ... Education involves a patient process of
the mastery of details. Students have to come to
understand that the mastery of details is the means,
not the end of learning. . .All the above presupposes
that the faculty and administrators of the school
have a vested interest in seeing the school turn
out a good product, i.e., students with a zest for
learning based on the knowledge that they have a
sound foundation of skills acquired through inter-
facing with beneficial learning experiences, and
being guided through these experiences by sincere,
conscientious teachers who are committed to making
sure the experience of inter-relationship provides
maximum benefit to the student. (p. 323)
This country needs scientists and engineers of all
types to address its social and technological needs. In
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spite of temporary recessions, this country has grown in
technology but has not had the ability to solve its social
ills. They can only be solved by competent, socially-
conscious professionals. What more socially conscious
representative can be obtained than one who emerges from
the ranks of the socially oppressed? At this point in
the history of America and the world, America cannot af-
ford to waste any of its human or intellectual potential
on such arbitrary and irrelevant grounds as race or social
class distinctions.
Historically within American higher education with
respect to minorities and particularly Blacks, there has
existed an inequity of quantity (i.e., numbers of Black
participants in higher education) and of quality. This
has led to inequities in their access to full participation
in mainstream American society. Minorities have recognized
that accessibility to and success in jobs requiring college
education necessitates the acquisition of the competencies
that higher learning is presumably designed to produce and
develop. While they are well aware that this acquisition
will not of itself guarantee full participation, they are
also equally aware that a college education and credentials
are important pre-requisities for such participation. If
minority youth cannot enter and successfully matriculate
through institutions of higher learning, their disadvantaged
competitive positions will continue. While education is not
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the total answer to the alleviation of the inequities
minorities face, it is a major step in that direction.
Historical Perspectives on Education of Blacks in America
The tradition of an educational emphasis is deeply
embedded in the American Black culture. This position has
its roots in the Black American experience depicted by
Smythe (1976) :
In studying the emergence of the black profes-
sional on the American scene, his long history
of bondage must be kept in mind. For the nearly
250 years that slavery reigned, every effort was
made to keep blacks illiterate, thus making it
impossible for them to secure the training and
experience to qualify for the professions.
With emancipation came only the most limited
access to institutions where skills and knowledge
could be acquired. Even if Blacks did manage to
obtain the necessary training, they found them-
selves faced with barriers that excluded or
limited opportunities for them to practice what
they had learned. . . Although prior to the
American revolution, a few blacks had secured
secondary or higher education, by 1830 existing
records show only four Black Americans with
college degrees... A few other Black Americans
managed to secure professional training either at
home or abroad before the Civil War in fields of
medicine, the ministry, and teaching... On the
whole however, the ranks of Black professionals
remained small, both numerically and in propor-
tion to the total Black population. (In fact)
no Black received a Ph.D. in this country until
1876. (p. 453)
It was natural that an added impetus was imparted
to the educational thrust during the post-slavery Black
experiences in America. Bond (1972) has observed:
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No mass movement has been more in the Americantradition than the urge which drove negroes to-
ward education soon after the Civil War. (p. 22)
The urge for education was encouraged by missionary
"schoolmarms" who, history records, were dedicated to the
regeneration of the emancipated Blacks. Others from the
North joined in the effort to develop industry, religion,
and a primary level education among the "contrabands."
It was soon found to be necessary to unify these diverse
efforts and to this end the Freedman's Bureau was formed.
Officially named; The Bureau of Refugees Freedmen and
Abandoned Lands, in short. The Freedmen 's Bureau. The
agency functioned to implement the mandate of the Thir-
teenth Amendment. It has been estimated that during the
life of the agency, which was from 1865 until 1872, the
agency established 4,300 schools and enrolled more than
250,000 Black students. Because of the increased need for
Black teachers, the Bureau also established institutes of
higher education. Among the institutions established by
the Bureau were Atlanta University, Fisk University, Hampton
Institute, Howard University and Moorehouse College. These
institutions were part of a nucleus of schools that served
to implement the educational thrust of Blacks through the
late 1800 's and early 1900 's. The influence of these
schools was tremendous and the Black educational picture
was filled with ferment and controversy. The impact on
the Black population in general, and the Black youth in
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particular, was to make education a stimulus and focal
point for their ambitions. The possibility of achieving
upward mobility to an elevated socio-economic status through
education inspired them to work toward higher educational
achievement. Whether true academic competence was acquired
became a moot point. What was important to the participants
was acquisition of a meaningful position in the social order.
Despite its lack of definitiveness, the educational thrust
became entrenched in the Black consciousness as a vehicle
of betterment. This consciousness still influences the
Black culture of today and accounts for the preponderance
of Black professionals represented in educational areas.
Doctors have also served as historical role models
for the Black community. Their numbers are considerably
less than teachers but nonetheless they have occupied an
elevated socio-economic position in the Black hierarchy.
The Black medical profession has had a history in America
whose beginnings coincide with that of the Black educators.
While there were Black practitioners prior to the Civil
War who had managed to secure professional training either
in America or abroad, they were relatively few in number.
The oldest Black medical schools, Howard and Merharry,
opened in 1868 and 1876 respectively, still survive.
As limited as the prospects and opportunities
were for Blacks in the late 1800 's and early 1900's, the
picture that prevailed during the eighteenth century in
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America provides a stark contrast. Kluger (1976) has
chronicled these conditions and events:
While the demands upon their bodies were exces-
sive, the minds of the slaves were left franklyfree to atrophy. All slaveholders agreed thatthe thinking slave was a potentially rebellious
slave. Among the more insistently enforced of theBlack Codes was the prohibition against teaching
a slave to read or write... and slave schools of
course were unknown... Life was lived in limbobetween their ancestral past... and the alien
present, its pleasing prizes tantalizingly nearby
but impassably barred to them by the White man's
upraised arm. (p. 28)
Kluger also points out that at the point of its.
^^®^tion, the United States of America was unlike any
nation that had gone before it. It came into being largely
unencumbered by the limitations of custom and necessity
that clamped a vise of despair upon the lives of most
people oh earth. In America, men would have the chance
to put into action and practice what others had only
dreamed of. During a dozen years of painful gestation
Americans asked themselves: what kind of government would
achieve that purpose. At once they determined that it had
to be conceived in liberty. But liberty for whom? Like
a great many entries in the glossary of American aspira-
tions, liberty proved not only elusive in the quest but,
once in hand, also prone to tarnishing. Liberty meant,
of course, liberty for white men. But nobody thought it
quite seemly to state the matter in these terms.
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The decades following the Civil War, saw the
nation's growth westward as a series of slavry-issue com-
promises dictated by the formation of the symmetry of
slavery strongholds and free-soilers
. The issue of the
formation of each new state became one of political
balance with little if any regard for the misery and
denigration of "human chattel" that spread as a blot
across the southern half of the nation. As the sentiment
against slavery grew in the North based on a growing fear
that was rooted in economic survival, the Black man re-
mained the pawn of either camp. The Black Man's propsect
was scarcely more inviting outside the South than within
it. North and South, he was classified as a lower form
of human life and therefore fair game for continual de-
basement. He was held accountable, in short, for what had
been done to him. Beyond the Abolitionist circle few
Northerners believed that the slave once freed, could be
meshed politically, socially, or economically with the
dominant white society. Free Blacks were generally denied
political equality, and were everywhere denied social
equality. They were disenfranchised in Delaware in 1792,
in Kentucky in 1799, in Maryland and Ohio in 1799 and in
New Jersey in 1807. Between 1914 and 1961, they were
either denied the vote or drastically restricted in their
access to it in Connecticut, New York, Rhode Island,
Tennessee, North Carolina, Pennsylvania, Indiana, Illinois,
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Michigan, Iowa, Wisconsin, Minnesota, and after the blood
over, Kansas (Kansas Nebraska Act, 1854).
By custom, Negroes were excluded from jury service
throughout the North. They were either kept off or assign-
ed to Jim Crow (segregated) sections of public conveyances
of every sort. From stage coach to steamboat. Most
theatres, restaurants and public lodgings were closed to
them, and in those churches that continued to practice
interracial worship, the Black prayed in pews put aside
for him, usually as far aside as possible.
It remained the task of the Supreme Court of the
United States to define the legal status of the Black
American in 1857. In the case of "Scott vs. Sanford"
where a slave, Dred Scott sued his owner on the ground
that his temporary residence on free soil removed his
slave status. The court held that no citizen could be de-
prived of his property without due process of law under
the Fifth Ammendment, and a slave was undeniably the prop-
erty of his master. The court further held that the slave
was not entitled to sue because he was not a citizen, nor
in fact was any Negro.
This then is the heritage of the Black American.
Held in bondage, stripped of his aspirations, dienfran-
chised even when the yoke of slavery was removed. Nonthe-
less there existed within a significant number of these
oppressed people, the desire and will to attain the dignity
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that IS the heritage of all men. In bondage, they yearned
for freedom and knowledge, when confronted on all sides.
North and South, by the constraints stemming from an
oppressive majority, they perservered and sought enlighten-
ment through learning. Their thoughts when released from
bondage centered on an acquisition of the rewards stemming
from increased knowledge. This desire, strongly implanted
within a significant number of the present-
day minorities will serve, as it has in the past, to bring
an enlightenment and guidance to Black youth. The minori-
ties full participation in the evolving technocratic society
depends upon the adequacy of the learned skills they can
bring to the market-place. It is yet another step to be
taken toward achieveing a more equitable status within con-
temporary American society.
Description of National Support Efforts
It has been shown that the inadequacy of the educa-
tional experience of Blacks in America (Ryan, 1972; Sexton,
1966; Silberman, 1970; Sowell, 1972; et. al . ) exists at
all levels within the public school system from the primary
grades through high school. In attempting to overcome the
barrier to higher education that is created by this dys-
function, colleges and universities in the mid '60's and
early '70's began to look seriously and questioningly at
long-established admissions procedures, and, as a result
of these examinations, greater flexibility was encouraged.
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Certain specific high school course requirements were
dropped, admission test scores were interpreted less
rigidly, and there was increased concern about so-called
non-intellective factors that might be useful in predict-
ing college success. As Crossland (1971) observed:
these issues had been the subject of politediscussion within the professional educational
fraternity for years, but now the debate was
public, and changes actually were occuring. (p. 85)
one of the most publicized and most signi-
ficant policy changes was made by the public City Univer-
sity of New York (CUNY)
,
which inaugerated an "open admis-
sion" policy in the fall of 1970. A one year increase in
the size of the combined freshman classes from 20,000
to 36,000 also changed the percentage of minority freshmen
from about 22 percent to 33 percent. Under the new arrange-
ment, CUNY offered some form of admission to any New York
City high school graduate, regardless of prior academic
record, admission test scores, or type of high school
program completed. Before the policy change was instituted,
CUNY had been quite selective at the point of admission.
An assessment of the overall success of this approach at
that time (1970) was a difficult task since, as Crossland
(1971) noted:
The information about the academic survival of
recently admitted "high risk" students is so in-
complete that it is impossible to make precise
analyses of their performances. (p. 86)
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Activities related to engineering and pre-
engineering educational areas were also initiated at
about the same time. These efforts were scattered through-
out various colleges and universities in the United States.
On the basis of the obvious necessity to bring a national
focus to the problem, the Commission on Education of the
National Academy of Engineering proposed conducting a Sym-
posium on Increasing Minority Participation in Engineering.
The National Academy of Engineering approved the Commission's
proposal and on May 6-8, 197 3, the Symposium was convened
in Washington, DC at the National Academy's headquarters.
The symposium's objective was to assemble the best minds
among those most closely associated with the problem of
the under-representation of minorities in engineering, and
to encourage the participants to exchange information and
to develop and articulate recommendations as to the most
effective short and long-term corrective strategies for
action by all concerned parties. Out of this process
two implementing recommendations evolved that were adopted:
1. That the National Academy of Engineering estab-
lish a standing Committee on Minorities in
Engineering composed of a cross section of
symposium delegates to include engineering edu-
cators
,
members of minority groups and represen-
tatives of industry and professional-technical
organizations
.
2. That the National Academy of Engineering take
the initiative in exploring with industry , govern-
ment, and educators, the feasibility of creating
a National Council on Minorities in Engineering.
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The rationale for these actions on the part of
the Academy was that the primary responsibility for solving
the many complex academic and financial problems that have
been associated with increasing minority engineering en-
rollment rested within the engineering communities and
professions. Because the Academy's membership is based on
®l®nients of the professional community on the national
level, it seemed the logical mechanism to play a facilita-
ting and leadership role in seeing that continuing attention
was and is focused on these problems and that national goals
are attained.
In addition to establishing an overall national
goal of achieving a ten-fold increase in the numbers of
minority engineers within a decade, and articulating
methods for maintaining a continuing effort, the symposium
produced several additional major recommendations aimed at
areas related to recruiting, in-college support mechanisms
and program financing strategies. Concerning the program
financing area it was recognized that a significant amount
of planning would be required to properly discharge the
responsibilities associated with this area. Therefore, it
was recommended that a national commission be established
to coordinate industry's commitment toward providing finan-
cial support for engineering schools commensurate with the
number of expected graduates, as well as in other attendant
areas
.
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The implementation of these recommendations resulted
in the formation of the Committee on Minorities in Engineer-
ing in April 1974. The Committee is an affiliate of the
National Academy of Engineering (NAE) and the National
Research Council (NRC)
. The Committee functions as a
catalyst for a community of educational, industrial, and
governmental interests seeking to attain national parity
goals for minorities in the science and engineering
Professions. The National Research Council is the princi-
pal structure for conducting studies of significant issues
on behalf of the National Academy of Sciences, the National
Academy of Engineering and the Institute of Medicine. These
two bodies, functioning with attendant sub-committees, are
concerned with the recruitment, retention and support ser-
vices of minority engineering students. They are the func-
tioning mechanisms within the Academy of Engineering that
are concerned with fulfilling a facilitating and leadership
role in focusing attention toward the overall problem, and
program goal attainment.
The National Advisory Council on Minorities in
Engineering (NACME) as the standing committee is a func-
tioning entity with networks across the nation involving
industry, educators, and other interested parties, all
working to discharge the mandates that came out of the
1973 symposium.
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Finally, in the financial support area, the estab-
lishment of the National Fund for Minority Engineering
Students (NFMES) in October 1974 has fulfilled the need
for minority student financial support on a national
scale. This agency expects to provide financial support
to the extent of $1.4 million dollars for minority students
pursuing engineering studies during the academic year 1976-
11
,
and on a continuing basis thereafter.
This description of the efforts being made at the
national level by various agencies serves to provide the
backdrop of assistance available to persons anticipating
or who are involved in minority engineering programs.
Information dissemination in part is being provided by
the National Research Council through various publications
which include: 1) Building Effective Minority Programs (1975)
,
2) Proceedings of a Workshop for Program Directors in Engi-
neering Education of Minorities (1975)
, 3) A Selected Anno-
tated Bibliography on Employment of Minority Engineers (1975)
,
4) A Directory of Organizations in Engineering Programs for
Minorities (1976) . These manuals furnish guidelines and
information related to structuring and administering minor-
ity engineering programs. There is in addition to the
material published by the National Research Council, addi-
tional sources of material concerning minority programs.
Two prominent publications relating to this area are:
1) The Engineer's Council for Professional Development's
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Minority Introduction to Engineering (MITE) literature
(1974-76), and 2) Malcolm's (1976) Programs in Science
for Minority Students, an inventory of 355 minority-
related science and engineering programs. The Sloan
Foundation's report. Minorities in Engineering (1974),
contains much of the data concerning minority participa-
tion in engineering that came out of a seven months study
conducted by the Planning Commission for Expanding Minority
Opportunities in Engineering.
While it is beyond the scope of this study to fur-
nish a comprehensive bibliography of pertinent references,
it is felt however that the references listed above will
provide an overview of the background of the problem and
on-going efforts related to programs and other activities
addressing the problem.
Different Types of Minority Engineering Programs
Background . In June 1975 a summer study was
convened at Chatham, Massachusetts by the Alfred P. Sloan
Foundation. It was intended that the participants, who
were drawn largely from the fields of engineering and
secondary school education would deal with problems of
recruitment, remediation, retention, financial support
and entry into the engineering and science professions.
One fact became evident as discussions were started. That
was that recruitment of students for engineering schools
at the undergraduate level would be required at an earlier
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educational level than is ordinarily considered, i.e.,
at the junior high school level and below. it was estab-
lished that the educational prerequisities for engineering
education could be met satisfactorily and economically at
those levels. Therefore, the summer study's efforts were
directed toward considering the manner in which interven-
tion strategies could be implemented at the level of the
secondary school. There was one very general conclusion
which the steering committee of the study session was
prepared to accept:
It is not possible at this stage of knowledge and
practice, to prescribe any single course of action
that will lead in the context of the secondary
school to goals to which the participants were
committed. If minority students are to be brought
in significant numbers into the profession of
engineering, it may be necessary to put into place
and test a number of new structural arrangements,
in part because no one at this moment knows which
of those structural changes will work out in the
end to be the most efficient, and in part because
no one at this moment knows whether there exists
one single optimum structure that will serve all
capable students in all circumstances. A similar
statement might be made about curriculum, and
motivation, and modalities (The Chatham Summer
Study Report, 1975, p. 8).
Other factors related to the contributing causes
of minority under-representation were noted within the
context of motivational factors.
Without engaging in the sociological enterprise of
looking profoundly into the matter, the steering committee
is satisfied that it can identify several factors that have
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contributed to directing the majority student toward an
engineering career. In no particular order, they might
be categorized as follows:
1. Testing procedures in the schools which for the
great bulk of students at least predict with
accuracy the likelihood that they will succeed
in higher education.
2. Counseling services within the secondary schools
which attempt to take account of aptitudes rele-
vant to engineering education and of the general
spectrum of favorable career opportunities.
3. Familiarity, accumulated outside the school
structure, with the methods and products of
technology
.
4. The presence of role models.
In one degree of another, all these resources
fail the minority candidate.
It was repeatedly impressed upon the summer study
that current testing and counseling services cannot be
relied upon to identify and motivate the minority young.
Those who were present with extensive familiarity with
(in this case) the Black community, made the following
points
:
1. The capacity to achieve an engineering educa-
tion, and to progress into an engineering or
related career is widespread among Black students.
2. Racist attitudes within the schools are such as
to mask and in a sense destroy that capacity, or
at least to discourage its further development.
3. Accepted testing procedures are not capable of
exposing that capacity. Indeed a stronger form
of that assertion was also offered: given the
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racism of the existing system, no test can bedevised that would expose that capacity.
It was concluded that methods other than standar-
dized tests and formal guidance procedures would be required
if students were to be motivated to enter the engineering
track. The suggestion was made that use might be made of
performance criteria ' could the candidate in fact perform
^®^tain tasks that were relevant to success in engineering,
regardless of the inner and outer resources upon which he
drew for that performance and accepting as inconsequential
any attempt to order the quality of that experience on any
linear scale? But although that notion interested the
summer study and aroused considerable discussion, it was
nonetheless the clear belief of the study that the process
of identification and motivation required direct and person
-to-person intervention some years before entry upon the
engineering track. As will be noted below, some of that
intervention might be carried on within the junior high
schools, bypassing the guidance counselor or providing for
him (or more likely her) substantially greater information
and resources; much of the intervention, however , would be
outside the formal school structure within the community
itself. Extra-curricular familiarity with the methods and
products of technology is inevitably harder to come by in
the inner city than in, for example, the rural setting.
For the city boy and girl, a technological device is likely
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to be something he acquires and plugs in, and even at that
level the range of what he can acquire is limited. His
experience with the products of technology is not at all
comparable with the acquaintance of a farm boy with the
innards of a tractor.
Finally, the role models are hard to come by.
Since the participation of minorities in the engineering
professions has traditionally been low, the young man or
woman is not likely to have among his direct acquaintances
any large number of persons who have achieved success as
engineers and who engender aspiration or emulation. If
there are to be role models in the inner city, they must
be brought purposely into the community to make the ac-
quaintance of the young and to stimulate their hopes and
expectations. Leaving aside for the moment the matter of
familiarity with the products of engineering, it was general-
ly agreed, and the steering committee concurs, that the
failure of the schools to motivate, and the absence of
role models, must in some fashion be remedied during the
years preceeding secondary-school education. . .unless the
young boy or girl was sufficiently stimulated, by the time
he entered the ninth grade, to embark upon a course in
elementary algebra and to take it with some degree of
seriousness, a subsequent choice of an engineering career
was for all but the most unusual student permanently fore-
closed.
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While the above observations may appear to be
redundant in that these viewpoints have been expressed
by others in the past, the significant point here is to
be found in the fact that 33 leading practitioneers from
the fields of education and engineering collectively
went on record in their assertion that these points were
factual and have adversely influenced minority youth in
the nation's public school systems.
Consideration of pre-engineering curriculum,
mathematics and science curriculums
,
and communications
skills curriculum were made throughout all of the work of
the summer program. While it was felt by some of the
participants that the proper place for engineering educa-
tion is within the college, it was felt by the steering
committee that there is a place for pre-engineering courses
at the secondary school level. If such courses were general-
ly available in this setting, they might of themselves moti-
vate receptive students toward engineering. It would seem
however, that in the light of the acknowledged inadequacy
of the academic programs within urban high schools with
high concentrations of minority students, that the intro-
duction of higher-order curriculum cannot happen without
concentrated efforts outside the high school being directed
toward making it happen.
Turning to a more specific examination of the pro-
grammatic areas with which minority engineering programs
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are concerned, Malcolm (1976) notes that the attempts to
address the various segments of the problem of increasing
minority participation in science and engineering encompas-
ses several particular or specific problem solving approach-
es which have been undertaken. These include programs
concerned with:
1 • Curriculum Change . Many programs have attempted
to effect change in the rate of participation
of minority group members in science and engi-
neering through changes in curriculum. These
programs have been concerned with developing
pre-engineering curriculum for secondary schools.
Many of these programs have become well estab-
lished. (p. 11)
2. Faculty Development . Several programs seek to
improve the education which minority students
receive by improving the quality of the faculty
at institutions in which student enrollments
are drawn substantially from minority groups.
There are Federal funding programs designed for
improving science education for minority students
at the collegiate level, by enhancing the research
capability of faculty, with or without substantial
student participation. That is by improving the
research opportunities for faculty, the facilities
and the instructional capabilities of minority
institutions will ultimately improve the quality
of science and engineering instruction which the
students receive.
3. Institutional and Organizational Focus . It is
evident that minority institutions and minority
scientific professional associations have an
actual or potential effect on the quality of
science education which minority students receive
as well as an actual or potential interest in
increasing and developing minority participation
in science and/or engineering careers. Increasing
the activities and programs of minority institu-
tions vis-a-vis science and engineering can only
serve to promote increased participation in science
and engineering by minority group members. This
fact has served as the rationale for many Federal
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programs aimed at increasing minority participationin science and engineering. These programs supportthe direct training programs for students which arebeing taken at the institutional level, (p. 13)
As regards item three, it is not to be inferred that
attention is only being focused on minority institutions and
Professional associations. Non-minority counterparts are
actively involved in these overall efforts as well. Lazorko's
(.1976) delineation of the activities concerning several types
of programs that are being sponsored by majority institutions
included the Sloan Foundation which recently set up the Na-
tional Center for Coordination of Curriculum Development at
the State University of New York at Stony Brook to develop
a pre-engineering curriculum for secondary schools. During
the summer, representatives of several major minority engin-
eering programs around the country met at Stony Brook to
formulate a program that will enhance the mathematical and
communicative skills of students. This program is not
being used by schools in eight cities...
Some such programs are already well established.
The Stevens Institute version is one of the earliest. Be-
gun in 1968, the so-called STEP (Stevens Technical Enrich-
ment Program) method has sought to increase the math and
science aptitude of ninth- and twelfth- grade minority
students. These youths attend a pre-college summer program,
during which they live on campus for six weeks, with follow
up Saturday classes during the’ school year...
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Philadelphia has a program that augments STEP-style
remedial education with efforts to improve high school
curricula in city schools. Called PRIME (Philadelphia Regional
Introduction for Minorities to Engineering)
,
the program grew
out of an effort originally started by General Electric Co.
Realizing that no one company or university could sustain
^he long-range effort that was needed, GE met with represen-
tatives of industry, secondary schools and colleges in Phila-
delphia area in November 1973. Together, these organizations
have formed a major regional effort coordinating 20 businesses,
9 area colleges and universities, and 35 middle and senior
high schools . .
.
"PRIME identifies minority students with abilities
in science and mathematics while they are in junior high
school — at the earliest possible grade level . . . and we
attempt to motivate these prospective students into engin-
eering careers." Complete records are kept on all PRIME
prospects
.
One of the organizations major thrusts is to encourage
and develop new approaches to curricula. The public schools
in Philadelphia have, for example, developed a unified mathe-
matics course in the junior and middle schools that brings
together geometry, algebra and trigonometry. PRIME is es-
pecially interested in fostering students' comprehension of
the relationship between math and science, and has encouraged
ten schools to use one new curriculum, developed by the
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Engineering Concepts Curriculum Committee of the Engineers
Council for Professional Development (New York City)
,
on a
trial basis. And as an extra measure, PRir^lE is also ex-
plaining the work of engineers to teachers.
University participants in the program sponsor
special courses for minority secondary-school students on
Saturdays and during summer. Drexel University, for example,
is offering a special pre-engineering math program for six
weeks during the summer. Each industrial firm works with
one or more secondary schools. Students visit companies
and become involved in engineering work.
More Teaching Programs . Several other programs
across the country work much the same as PRIME and STEP
do — summer classes plus Saturday sessions. Over the past
three years, the Illinois Institute of Technology has been
able to increase the number of itfeminority engineering students
from 26 to 250 through its Early Identification Program for
Minority Engineers. "The IIT scheme," boasts Nathaniel
Thomas, IIT director of admissions and financial aid, "has
the highest retention rate — above 90% — of minorities in
engineering in any U.S. institution." He says the normal
attrition rate of blacks in engineering runs about 55%, vs.
15 to 20% for all students. In IIT^s first group, 35 out
of 37 minority students made it through their first two
years and will be juniors this year, and 60 of 61 students
will become sophomores. IIT's program closely follows
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minority students for a 2 1/2 year period beginning at the
junior year in high school. There are five basic stages:
a Saturday program during the spring of the junior year,
an 8-week summer program between the 11th and 12th grades,
special math classes in the fall of the senior year,
practical engineering work for a company before college,
and, finally, special counseling during the freshman year
at IIT. The total program costs less than $300/student
,
and amounts to $105 , 000/year
,
which is funded by industry.
IIT is also a member of the Greater Chicago Area Taskforce
for Minorities in Engineering and Science, formed in Sep-
tember, 1975. Other participants include the University
of Illinois Circle Campus, General Electric, DeSoto
,
Inc.,
and two community groups
.
One of the major regional efforts in the Midwest
is the Consortium for Institutional Cooperation CCIC)
,
which comprises the "Big Ten" universities, plus Notre
Dame, Wayne State and the University of Detroit, both
branches of the University of Illinois, and the Indianapolis
branch of Purdue. CIC began in October 1975, aided by
Sloan Foundation grants of $50,000 for startup and $750,000
for operations spread over two years . CIC aims its efforts
at junior and senior high school students, but each member-
school takes its own tack. Some programs attempt to motivate
the students, other use identification as their main thrust,
while still others enhance the academic curriculum of the
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high school. Currently, about 3,000 minority secondary
school students are involved in CIC.
Last year the University of California at Berkeley
began its Special Opportunity Scholarship program during
the summer. As with the others, 6-week summer sessions
are followed by supplementary instruction in Mathematics
and English on Saturdays during the regular school year.
When the university offered the program again this
summer, it introduced Chemistry/Chemical engineering as an
elective for the first time. The course proved to be the
most popular one, with 21 students enrolled. On Fridays,
the class took field trips to see chemical engineers at
work. The students receive free transportation to and from
the university, free lunch, and a scholarship for the summer.
The MITE Idea . The Engineer's Council for Profes-
sional Development (EDPD) has also gotten into the act with
a shorter two—week Minorities Introduction to Engineering
program — without the school-year Saturday supplements
that bring students to college campuses for orientation.
The concept is essentially promotional, though some adap-
tations around the country include classwork. The MITE
idea grew out of an earlier ECPD program called Minority
Engineering Education Effort (ME^)
,
which was begun in
December 1972. This effort seeks primarily to identify good
minority engineering candidates. Names of students from
college testing organizations and from local minority en-
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gineering programs are screened, and then these students are
sent information about the different engineering fields, and
about schools interested in enrolling them. During the
past three years, ME^ has singled out 58,000 possible pros-
pects, says Richard Mullins, executive director of the
program.
To augment the ME^ identification effort, Mullins
and his associates are now trying to set up cooperative
programs with engineering societies. For example, society
members would visit high school throughout the country to
spread the engineering message. ECPD sponsored 10 MITE
summer sessions at 10 colleges in 1974, hosting 352 students.
The number increased to 36 programs at 27 institutions for
1,318 students, during this past summer. The cost of each
program is $15,500 for about 40 students, says David R.
Reyes-Guerra
,
ECPD executive director. But the student
doesn't pay anything, since the effort is funded by
companies.... About 80% of the students from the 1974
and 1975 programs are now enrolled in engineering, he
proudly points out.
Supplemental Instruction . At the University of New
Mexico, the school of engineering conducts prematriculation
orientation classes covering two weeks, for American Indian
students planning to enter the university either directly
or by way of community college for a special preparatory
year. The program aims at bringing 40 students into en-
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gineering annually, aided by a $330,000 Sloan grant.
For the past eight years, the New Jersey Institute
of Technology has conducted 8-week summer preparatory ses-
sions for its incoming Black and Hispanic freshmen
. The
program is funded by a state grant. The University of
Delaware, as part of a statewide effort, conducts a similar
summer acadamy for incoming students, who receive instruc-
tions in mathematics and English.
At the University of Houston, disadvantaged students
go at their own pace during the first two years of studies
.
Tutoring is given as necessary. Last year the university
had 294, or 11%, minority engineering students.
Minority enrollment is also high at the University
of Texas in Austin, which has increased its total of all
engineering students from 261 last year to 450 this year.
The school emphasizes retention of minority students through
tutoring without charge and an intensive counseling program.
The grade point average of these students is close to that
of their non-minority classmates.
Promotional . An assortment of other programs going
on across the country aims primarily at making high-schoolers
more aware of possible careers in engineering, without nec-
essarily conducting orientation or tutorial sessions.
The American Institute of Chemical Engineers, through
local chapters, provides speakers for "career days" at schools,
and some sections provide tutors on a one-to-one basis for
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disadvantaged students.
In Dallas, Texas, a group called TAIlE (Texas Alliance
for Minorities in Engineering) seeks to inform students what
courses they must take and what financial aid they can get
for an engineering education. TAME has statewide activities,
and IS now organizing ten geographic regions in Texas to
conduct workshops for minority high-school students.
The Math Aptitude Program
The Minority Engineering Program emanating from, the
School of Engineering at the University of Massachusetts in
Amherst, Massachusetts is aimed at recruiting vocational
high school graduates for possible careers in engineering.
This concept, formulated by Gil Lopez, a former engineer
associated with the School of Education was funded by the
National Science Fundation as an experimental program. The
salient features of the program are described by Lopez (1974)
in a proposal to the foundation:
The Math Aptitude Program (MAP) curriculum outline is
a non-traditional test instrument that has been designed to
assess the mathematical aptitude and project application
skills of vocational high school students. The MAP was
developed as an alternative to standardized tests of the
Scholastic Aptitude Test (SAT) variety which are considered
inappropriate for the student in a vocational high school
setting. Accordingly, the MAP has a proj ect oriented form^at
that is consistent with the type of learning experience that
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the vocational high school student is presented with in doing
his/her work.
There are basic differences between the MAP and tradi-
tional test instruments which attempt to assess student's
cognitive abilities, generally as a one-shot examination
having a duration of from 2 to 6 hours. in addition, the
test will generally be confined to the student expressing
his/her cognitive ability in written and/or verbal form.
In comparison, the MAP has a duration of 60 hours and
the basic format is one which requires the student to design,
build and evaluate the performance of a physical device to a
given specification.
The differences of time and physical format are signi-
ficant in that the successful completion of the MAP may re-
veal more than just the student's math ability. It may also
measure his project application skills and more importantly
his ability to endure or persevere in mastering a comprehen-
sive test of a prolonged nature.
Design of the MAP
The design of the MAP is based on selecting a physical
device whose performance and/or structure can be readily
determined by fundamental mathematical principles. Given a
clear relationship between physical performance and mathe-
matical principles, it follows that a general test format
can be organized which incorporates the two in a project
oriented test instrument.
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Since the basic intent of the MAP is to measure the
vocational student's mathematical aptitude and since the test
Itself is time limited to 60 hours (for practical reasons),
It IS important that the physical device selected for the
test be familiar to all students taking the test.
The criteria of familiarity for aU students was deemed
to be essential in order to avoid the problems which might
result with a given number of students having prior know-
ledge of the device and others having none. Such disparities
in prior knowledge of the subject matter would Drove diffi-
cult to contend with and could invalidate the results of
the test.
In addition, familiarity with the device, if oroperly
programmed in the test, could arouse innate curiosity and
provide a base for intellectual reinforcement of what the
student informally knows about the device.
SUMMARY
The programs that have been described in the preceeding
section were initiated to meet the real needs of minority
students, and, as can be seen, they are diversified in scope.
No single formula or model emerges as exemplar in developing
minority programs in engineering. Each program has adjusted
to a complexity of inter-relating factors, such as, the
availability of motivated minority students, their academic
backgrounds, the limits of funding, the level of industrial
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cooperation and support and the degree of support from
university administration and faculty.
It would appear that despite the diversity of approaches
being utilized, that these various programs have been faced
with much the same problems. Some of the major ones include:
1 . What methods should be employed to effectively con-tact and recruit minority youth for careers in en-gineering;
2. How to identify and motivate a significant number
of minority youths to pursue careers in engineering;
3. How to overcome the handicap of an inadequate aca-demic background;
4.
What methods can best supply the support the enrolled
students need in academic, social and financial areas
that they might obtain an engineering degree.
In seeking the answers to these questions through the
implementation of a minority engineering program, several
factors have been found to be essential in establishing and
maintaining effective minority programs. The National Re-
search Concil (1975) has identified the following elements as
being crucial in attempting to structure a program that will
result in graduating fully qualified, competent engineers
from racial and ethnic backgrounds:
1. Development of a comprehensive plan for the program;
2. Recruitment and maintenance of an enthusiastic,
qualified and dedicated program staff, assigned
specifically to the program;
3. Assessment in a realistic manner of the target
minority population in the community or region;
4. Development of appropriate and adequate techniques
for the identification and recruitment of qualified
and qualifiable minority students;
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5. Development of commitment
of engineering faculty as
strators
;
to the program by college
well as university admini-
6 .
7.
Organization of academic, social and financialport for students in engineering school, and
sup-
identification and provision of
aid.
adequate financial
In succeeding chapters of this study, we will be examin-
ing the programmatic structuring of the Minority Engineering
Program in the School of Engineering at the University of
Massachusetts, and the functional elements that have imple-
the model. The study will be conducted within the
context definded by the seven critical elements enumerated
the National Research Council
,
as well as other factors
that have been found to be equally as crucial in determining
the ultimate success of the program in achieving defined
goals and objectives.
CONCLUSIONS
Within this chapter, three facets of the problem concern-
ing the under-representation of minorities in engineering that
have been presented:
1. The present-day conditions and circumstances sur-
rounding the national educational process and its
effect on a large percentage of minority youth;
2. The historical precedents that established and per-
petuate the academic inequities confronting minority
youth, particularly Black Youth;
The corrective strategies that are being employed
within the engineering profession to alleviate the
constraints imposed on minority students aspiring
to careers in engineering.
3 .
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As pertinent as the first two factors may be, this study
is primarily concerned with the efforts related to the third
Item listed above. In the final analysis this is the area
where intervention is practical, therefore we should be aware
and appreciative of the broader aspects and the implications
of this area.
These corrective strategies, in the main, have centered
around the development of pre-engineering curricula in mathe-
matics and science subjects. The rationale for this approach
stems from the fact of the existence of a predominantly
accademically underprepared student population seeking entry
into institutions of higher learning. The high schools stand
accused of not doing their job. Today with approximately 50%
of all college age students attending institutions of higher
education, it is reasonable to look upon all secondary-school
education as been primarily a preparation for college or
careers. All tracks, in fact, should be realistically
oriented academic preparation tracks, particularly in the
secondary school setting. The participants of the Chatham
(1975) summer study have expressed their belief in the nec-
essity for developing a new kind of academic track. One,
that is nominally designed to prepare the minority student
for a career in engineering. But looked at more generally,
it would provide students, minority or otherwise, a strong
grounding in just those educational elements that are likely
for a large body of the total student population, to be the
most relevant to the careers of their choice.
CHAPTER III
STUDY METHODS AND INSTRUMENTS
Chapter III provides a narrative account of the initial
planning and organization of the minority engineering program
initiated at the University of Massachusetts, Amherst,
through the joint efforts of staff persons within the School
of Engineering and the School of Education. A description of
the University core staff and the program co-ordinating staff
within the high schools is provided within this chapter.
Further elaborated are the primary operational phases and the
goals and objectives of the program. A description of the
procedures and the techniques used in the assessment of the
program will also be set forth.
Introduction
In March 1974 the School of Engineering working
co-operatively with the School of Education at the University
of Massachusetts, Amherst, initiated an experimental minority
oriented engineering program in several northeastern area
vocational high sciiools . The program, which was funded by
the National Science Foundation, had as one of its
objectives, implementing alternatives to the career goals
that are normal to the vocational high school learning
experience
.
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The primary objective of the program was to verify that
there existed within urban vocational high schools, a large
number of minority students who were potentially capable of
pursuing college level academic programs related to
engineering disciplines
. It was felt that it could be shown
that these students, who would not normally be considered to
be acceptable candidates for pursuing higher education,
possessed academic aptitudes that would enable them to
successfully pursue an engineering program leading to an
undergraduate degree.
The attention of the study was directed toward
activities related to the two phases of the program;
1. The pre-entry phase, consisting of those
activities related to identifying and
preparing the student candidate for entry
into the School of Engineering at the
University of Massachusetts.
2. The post-admission phase, which concerns the
freshman entry activities and implementation
of strategies and activities related to the
short-term and long-term retention of the
students in their academic programs.
The investigation was undertaken in order to determine
whether or not goals and objectives that were established for
the two phases of the program were realized. These included:
1. Identifying at least fifteen vocational high
school seniors who exhibited the math
aptitude and potential ability to pursue
college level studies in an engineering
academic program.
2. The development of strategies that would
facilitate gaining admission into colleges
and universities for students who ordinarily
74
would not be considered to be eligible based
on their academic under-preparedness.
3. Determining whether or not those students
that were admitted into the School of
Engineering received adequate academic
reinforcement to the extent that they were
able to compete successfully with other
students by meeting the same academic
standards without the need for any other
special considerations.
PROGRAM PRE-ENTRY PHASE ACTIVITIES
Program Sites Selection
Utilizing data derived from the 1970 census and from
racial enrollment ratio statistics concerning vocational high
schools in the state of Massachusetts (Appendix A.l) and in
New York City (Appendix A. 2), it was decided in September,
1974 to try to establish working relationships with
vocational high schools in Boston and Springfield in
Massachusetts and with selected vocational high schools in
New York City. V7ithin these urban areas it could be shown
that minority students were overrepresented in vocational
high school settings, e.g., in New York City where the ratio
of minority to non-minority populations indicated a 47.0
percent preponderance of minority populations, 70.0 percent
of the students enrolled in vocational high schools were from
ethnic minority groups. In Boston where the minority
population constituted only 8.0 percent of the general
population, greater than 30.0 percent of the vocational high
school population was made up of minority students.
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Similarly in Springfield, in Western Massachusetts, the same
general picture prevailed. The minority student population
in vocational high schools was 15.5 percent, while the
minorities constituted less than 10.0 percent of the general
population
.
Having selected target cities, steps were taken to
select the school sites and to establish contact with the
principals and headmasters. It was strongly felt that an
3^PP^ov3-l from the top” approach was a necessary step in
insuring that entry into the schools could occur with a
minimum amount of difficulty being encountered. To implement
this approach. State Board of Education Administrators in
Massachusetts and New York were identified and approached.
The purposes of the program were discussed and their
endorsement was received. The meetings with the
administrators resulted in our being officially directed
through their offices to the various officials in the target
cities that would expedite our entry into the selected high
schools. Negotiations with administrators in Boston were
initiated but had to be broken off when it became apparent
after prolonged discussions that entry into the school system
in that city would not be realized within program time-line
limits. The severe problems encountered in Boston probably
resulted from the just-promulgated integration order which
was disrupting that city. Since it had been decided that at
least eight high schools should be involved in order to be
76
assured that a significant population would be involved in
the experimental program, two schools in Connecticut were
selected utilizing the same procedures. While these two
schools in Connecticut represented a different demographic
picture than the urban schools, there was a significant
minority population in both schools, and it was felt that
data that would come out of these locales would be useful for
comparative and evaluative purposes. The final roster
included five schools in New York City, two in Connecticut,
and one in Massachusetts (Appendix B)
.
Core Staff Members
The requirements for the core staff positions were for
persons with an engineering background or an expertise in
mathematics. It was also seen as vitally important that the
core staff consist of members of minority groups. The core
staff structure that evolved consisted of: a Black person
with extensive working experience in personnel and managerial
areas within engineering related industrial companies
(Appendix C) ; an Asian person with an electrical engineering
degree and a high school level teaching background, including
four years at an all-Black high school in the Bedford-
Stuyvesant area in New York City (Appendix D) ; and a Hispanic
person with several years experience in electronic products
development and manufacturing, and a strong familiarity with
the New York City school system and its organization
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(Appendix E)
. A non-minority staff person within the
engineering school served as a co-director of the program
along with the Hispanic staff person within the School of
Education (Appendix F)
. These four persons comprised the
University based core staff. Each of the staff members
worked closely with the high schools' staff in administering
the program and providing the needed guidance in order that
the program's pre-entry phase goals would be realized.
High School Staff
Eight high school isntructors were required to serve as
tructor/coordinator at each school. The person
selected for the position had to possess a strong mathematics
background and a demonstrated empathy for minority students.
This local monitor would serve as an extension of the project
team and would work very closely with the University based
staff
.
In implementing the selection of the high school staff,
core staff members visited each school to observe the
nominated instructors in the classroom to determine the level
of control they exercised over their classes, and to observe
their teaching style. Each prospective instructor was
intensely interviewed to determine his attitude toward his
students, racial biases, and to stress the implications of
the minority related aspects of the program. The format of
the interview was not prescribed or defined. The ability to
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obtain information depended on the background and
interviewing skills of the core staff member. Each
interviewer drew heavily from his experiences and
professional background. in most cases, the teacher talked
to and worked in the classroom with a single interviewer. If
the person conducting the interview felt it was necessary
because of an uncertainty concerning a critical point of
information, a second staff member worked with the teacher in
question, either as a team member with the original
interviewer or on a one^^to-one basis with the instructor.
All teachers cooperated fully in this phase of the program.
Student Participants
In order to establish the validity of the contentions
expressed in its objectives, the program initiated a process
that would function to identify a group of vocational high
school students exhibiting an aptitude for mathematics.
Participation in this identification process was limited to
senior students in the vocational high schools that would be
graduating at the end of the Spring 1975 semester. In order
to be able to select the candidates who would participate in
this screening process, the University core staff had to
arrange for three levels of meetings at each selected high
school
.
The first meeting was attended by the high school
principal, assistant, principals, the science, mathematics and
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related technical courses chairpersons, guidance counselors,
and members of the University core staff. At this meeting
the core staff discussed the features of the program and the
benefits it had to offer the schools, the students, and to
the University. it was pointed out that the selected student
should be a member of a minority group, should exhibit a high
degree of motivation and perserverance
,
need not be an
outstanaing student, but should possess or exhibit a
potential to work beyond his normal level, and preferably
should be a vocational education student. (Vocational-
Technical High Schools normally offer two training "tracks"
—
vocational training that orients the student to shop related
subjects and immediate employment when he graduates, and the
technical track where the student engages in a relatively
higher level of academic study that might provide an option
for entering into higher technologically oriented education.)
The criteria for this intial consideration, for the
most part, was subjective in nature. This was consistent
with the program administrators' belief that traditional
methods of screening students for entry into higher education
were not always relevant to the students' potential.
The second meeting was held to meet with the 20-30
students that had been selected at each school. At this
meeting members of the University core staff talked to the
students, as a group, about the rewards and responsibilities
of an engineering career. Illustrative literature was
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distributed depicting these and other aspects of the various
engineering disciplines, i.e., electrical, civil, chemical,
computer technology, etc. Aspects of living and studying at
the University of Massachusetts were discussed, i.e., types
of study that would be encountered, student facilities,
athletic and recreational activities, etc. The core staff
discussed the alternative selection and screening methods
that would be employed with the students and pointed out to
them why other than normally accepted criteria were being
utilized. At the conclusion of this meeting, it was
requested that those students desiring to participate in the
program should express this desire to their teacher and to
the guidance counselor who would schedule them for interviews
by the University core staff. Positive responses to this
request in all cases was on the order of ninety - ninety five
percent at each school.
The third meeting consisted of conducting individual
interviews of the prospective program participants. The
students were subjected to an open-ended interview utilizing
a questionnaire (Appendix G) which was designed to identify
the following characteristics:
1. Level of maturity of the students thinking
and reasoning processes;
2. Level of motivational drive to succeed at a
given task (perseverance)
;
3 . Seriousness of students' interests in school
work, hobbies, employment, and family;
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4. Attitude toward school, teachers, and hisfuture role in society.
Conducting the interviews resulted in seven to eight
students being selected from each school to participate in
the program. From a cumulative point of view, a total of
approximately two hundred students were interviewed, and
^^^ty-seven candidates were selected to participate in the
program. Of the fifty-seven students selected, the following
ethnic breakdown resulted:
Blacks 25
Spanish Surname 24
Asian 4
Native American 2
White 2
The two non minority students were included when it was
pointed out by their teachers and the principals of their
schools that both students were severely economically
disadvantaged and should be considered to be as equally
deserving as their minority counterparts
.
Math Aptitude Test
The fifty-seven students selected out of the population
of two hundred students selected by the high school teachers
and counselors participated in the Math Aptitude Program
(MAP) Lopez (1974) conducted at the vocational high schools
over a six week period. During the time the students
participated in this test/predictor program, they were
administered a battery of mathematics diagnostic and content
tests designed to evaluate their ability to understand the
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mathematical concepts that were associated with the MAP. The
students were also administered the California Achievement
Test (CAT)
,
as well as the College Entrance Examination Board
Scholastic Aptitude Test fSAT)
. These standardized measures
supposedly test for knowledge and understanding in reading,
mathematics, and language, in the case of the CAT and for
verbal and mathematical ability in the case of the SAT.
While the scores obtained in these two standardized tests did
not affect the students performance rating, they were
administered in order to compare the students performance in
the University's Math Aptitude Program and in the traditional
academic test/predictor instruments.
Student Performance and Evaluation
The final screening of students was done at the end of
the TiAP program. The teachers were given evaluation reports
to fill out for each student giving absolute and scaled
measures for a number of student performance criteria
(Appendix H) . These criteria ranged from the student's
attendance in class to their efforts in working and
completing the project on their own. A final test was
developed by the program staff in the form of a written
report (Appendix I). This report contained two parts. The
first part asked the student to describe in his own words the
relevance of the MAE/r^program and his thoughts about pursuing
engineering as a career. The second part of the test was
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aimed at determining the stiadenf s approach in designing and
building the project device to specification.
In grading the report, the program staff looked at
content, effort, organization of material, writing style and
the manner in which the student applied his mathematical
skills in solving theoretical and practical design problems.
In order to determine the student's overall performance
on the project, the grade of this final report was coupled
^ith student's evaluation report completed by his teacher and
the student's individual grade scores for the exams that were
given during the program Csee Appendix J) .
The resulting score was then matched with the teacher's
personal observations and the judgment of the program staff.
From this combination of inputs, students were ranked in
order as having the best potential for being candidates for
admission into the Engineering Freshman Program at the School
of Engineering at the University of Massachusetts. In some
cases it was difficult to obtain a clear indication of the
student's past performance and when this occurred the staff
relied on the recommendations of the teacher.
Appendix K is a table listing the students who
completed the experimental program. They were ranked in
priority order on the basis of performance in the Math
Aptitude Program. The listing also indicates to the best of
our knowledge, what the future course was for those students
not admitted to the University of Massachusetts. As can be
seen, a number of students would be pursuing technical
at the collegiate level elsewhere.
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PROGRAM POST-ENTRY ACTIVITIES
Based on the results of the diagnostic tests
administered during the final week of the pre-entry program,
the students were furnished with self-study mathematics and
rhetoric material. This material was utilized by the students
during the summer months to enhance their skills, in these
areas. At the end of this period, mathematics diagnostic
tests were again administered in order to establish the
structure of each students freshman academic program. This
program reflected wbat was judged to be the level of academic
Proficiency of each student. In addition, because the
average level of academic skills was deemed to be somewhat
weak, nine hours a week of mandatory tutorial assistance was
also structured into most of the students
’
program (Appendix
L)
. The academic progress of each student was monitored as
well as his general attitude in his classes. In addition to
the attention directed toward the students academic
responsibilities, a student surrogate worked with the
students in helping them solve their social and other non-
academic problems. In all cases, there were no "remedial"
courses utilized in the structuring of the academic programs.
All coursework was a regular catalogue offering of the School
of Engineering or the Mathematics Department. All efforts
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were directed at inculcating the student into the regular
academic mainstream as quickly as possible.
PRE-ENTRY STUDY METHODS AND MATERIAL
In performing the study of the pre-entry phase of the
program, attention was centered on the methods and criteria
that were utilized in selecting the eighteen candidates for
into the School of Engineering. The program's
objective at this point was to identify students with an
aptitude for mathematics. This aptitude supposedly would
manifest itself by virtue of the students' ability to relate
an advanced mathematical concept to a discrete functional
^s^ice . The ultimate verification of this assumption would
come about through establishing the level of the students'
mathematics and academic capabilities in the post-entry phase
of the program. However, if it could be established that the
level of the aptitude could be identified, and quantified,
then possibly the basis for predicting the students' later
academic achievement would have been empirically established.
POPULATION AND SELECTION OF SAMPLE
The method of selecting the fifty-seven students out of
a body of two hundred applicants has been described in a
previous section. The process that was employed to identify
the eighteen university entry candidates has also been
described. The study of the pre-entry phase was concerned
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with the fifty-seven students that competed for the eighteen
university slots. The data with which the study was
concerned came out of the process of elimination that the
students were subjected to in order to reduce the fifty-seven
figure to eighteen. The sample that is being investigated
consists of all fifty-seven program participants.
DATA COLLECTION PROCEDURE AND INSTRUMENTATION
The study utilized data generated by the programs'
administering of standard and non-standard instruments and
measures. This process has been described in part in the
section related to the math aptitude test. A more complete
description of these instruments will be presented in this
section.
The tests and measures administered in the pre-entry
phase of the program were utilized in order to establish the
students^ background level in three areas:
1. Knowledge and understanding in reading,
mathematics, and language.
2. Ability, but not a factual knowledge of
verbal and mathematical areas.
3. Aptitude or potential ability in mathematics.
The standard tests and measures that were used to
establish these levels include:
1, High school transcripts.
2. Senior year grades obtained in mathematics,
non-mathematical subjects, major vocational
discipline, and cumulative grade point
averages
.
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3. Class ranking (where available)
4. California Achievement Test (CAT) scores.
5. Scholastic Aptitude Test (SAT) scores.
The non-standard tests and measures that were employed
include ;
1. Mathematics diagnostic tests.
2. Curriculum content mini-tests.
3. Instructor/coordinator evaluations.
4. Project laboratory reports and technical
papers prepared by students.
5. Questionnaire structured interviews.
It should be noted that it was not feasible to refine
the non-standard instruments, i.e. field test several times,
evaluate responses
,
and restructure using a well defined
population to implement this process. The total population
involved in the program at this phase was rather small in
number and it was felt that a repeated administering of the
questionnaire/interview, for example, would have produced
biased or conditioned responses that would have posed
problems no less severe than those arising from utilizing an
instrument with possible weaknesses in its structure. It was
felt that since the information being sought was narrowly
defined in scope, the responses and information coming out of
this process could furnish meaningful data for purposes of
evaluating the programs successes or failures.
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POST-ENTRY STUDY METHODS AND MATERIAL
A Student ability to successfully complete an
engineering undergraduate program is largely determined by
that student's ability to comprehend and work with advanced
mathematical concepts. Since this is the case, significant
effort within the program went into identifying and enhancing
the student’s mathematics comprehension. The entire program
was mathematically oriented. In the pre—entry phase, a
^^thematics aptitude test was administered, mathematics
diagnostic tests were administered, and the final ranking of
the students was established based on a composite score whose
structure has been detailed in the section concerned with
student performance and evaluation. In the post-entry phase
the student's academic program was structured according to
the dictates of the mathematics diagnostic test's results.
Obviously all students did not possess the same level of
ability and it was necessary to provide a means for
accomodating this disparity. This was accomplished in two
ways :
1. Structuring individual academic programs to
reflect the mathematics capability of the student.
2. Providing intensive tutorial support in
mathematics and other mathematics dependent
subjects
.
One of the purposes of the study was to determine what
effect the implementation of the above measures had on the
students' academic performance. Was it beneficial, or not?
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Was their level of academic achievement above or below that
of the non-^program minority freshman students within the
School of Engineering? These questions could be resolved by
employing suitable analytical techniques to determine whether
a statistically significant difference in academic
achievement was exhibited by the two groups. The study
employed the inferential "T" test technique to test the Null
hypothesis that the means of the two groups were not
significantly different. The cumulative freshman year grade
point averages were utilized in performing the analysis. The
results of the analysis are presented in the following
chapter—Findings of the Study.
Reference has been made concerning the desireability of
being able to predict the students’ post-entry academic
achievement level. The study utilized the students' pre-
entry academic and program performance data to investigate
the feasibility of making this determination. A regression
based analysis was conducted utilizing pre-entry data to
identify predictor variables and post-entry data to establish
criterion variables. Several significant factors emerged
from this investigation. These findings and their
implications will be discussed in following chapters.
A final objective was to determine the level of success
the students experienced in adapting to the requirements and
problems of their first-year's academic, financial and on-
campus living experiences. This phase of the study was
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concerned with determining if the processes employed by the
program were effective in providing each student the level of
support they needed consistent with the normal constraints
imposed by administrative and academic university processes.
A description of the means employed to make this determination
is provided in a following section within this chapter.
SELECTION OF SAMPLE
The process that was employed to identify the eighteen
freshman students has been described in a previous section.
This phase of the study was concerned with the data that came
out of the academic experiences of these students during
their freshman year in the School of Engineering at the
University of Massachusetts, Amherst. The sample that is
being investigated consists of all eighteen program
participants.
DATA COLLECTION PROCEDURE AND INSTRUMENTATION
The study utilized information furnished by the
following sources
:
1. Students' academic records.
2. Academic progress reports.
3. Academic counseling sessions.
Attitudinal surveys utilizing quesionnaire
structured interviews.
4 .
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The academic records (Appendix M) furnished information
in the form of the tot^l credit load each student was
carrying each semester, the grade achieved in each subject,
and the grade point average of the students' academic
performance. This document served as an indicator of whether
or not the correct program had been structured for the
student through presenting a picture of the students'
performance. It suffered a severe limitation in that it
provided the information at the end of the semester, and it
could only be utilized to aid in making future decisions.
For a more closely monitored situation, the twice a month
academic progress reports from the teaching faculty and the
tutors furnished information related to examination results,
students' attitudes, specific academic problems and other
related information and comments (Appendix N) . The academic
counseling sessions occurred on an as-needed basis and were
generally triggered either by the students' indication of the
need for advice or by the feedback on the students'
performance furnished by the progress reports. It is not the
purpose of this discussion to imply that the system
functioned perfectly. Problems were encountered in the form
of faculty not wanting to take the time to fill out the
report completely. The same problem was encountered in the
case of the tutors. But in the main, the feedback was
sufficient to aid in catching problems in time to correct
them. A large cimount of information also came out of formal
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or chance meetings with the students and engaging them in
conversation.'
In order to gain an insight into the students'
attitudes and perspectives concerning their experiences in
the program a questionnaire was developed that sought
information i'n four general areas (Appendix 0) .
The questions in the first section were designed to
obtain information concerning the students' career
expectations. Each student was asked to identify what his
career goals were prior to becoming associated with the
program, what his present goals were, and how the program had
affected his decisions in this area. In addition to this
career oriented information, the questionnaire also sought to
determine the student^s self-concepts and whether or not he
had contemplated pursuing higher education, particularly
engineering. To further add to this information, two
sections of the questionnaire were designed to obtain
information concerning academic areas. In the first section
concerned with this area, the students were asked whether
they expected to complete their college education in a major
engineering discipline. They were also asked to describe
their academic and interactive experiences with their
professors, teaching assistants, tutors, and program staff
persons
.
Students were then asked to express their opinions as
to how the program helped them in surviving in the School of
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Engineering; and how the academic program has supported them
as students in the engineering program and whether they felt
they could have survived without this support. They were
also asked to suggest changes in the program that they felt
would benefit future students coming into the program.
The final section of the questionnaire dealt with the
student's societal perspectives. The questions in this
section concerned the student's reaction to on-campus racial
issues, the nature of his social experiences on campus and
with his inter—active relationships with students in the
program, as well as with students he came in contact with.
He was also questioned concerning his family's reaction to
his attending college andiwhether or not his financial
problems had in any way affected his work.
The responses to the questionnaire were quantified
utilizing the Guttman scaling technique in order to derive
useful data concerning the several universes of attributes
which are related to significant components of the program.
The findings related to this area are presented in Chapter
IV.
All of the questionnaires were completed and interviews
conducted during the period between March 15, 1977, and April
29, 1977.
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SUMMARY
The sample vrith which this study is concerned was
selected from a body of students that were located in widely
separated geographic locations. The sites, while being
widely scattered, share several coinmon demograohic features.
These concern population and racial distribution ratios and
socio-economic characteristics indiginous to urban—centered
minority groups.
The academic setting within which this population
resided is representative of a lower level of academic
experience than that which is normal to the preparation for
pursuing a higher educational career.
A non-traditional test instrument was administered
within several vocational schools located within these
targeted urban areas to identify and select candidates who
would not ordinarily be considered for entry into the School
of Engineering at the University of Massachusetts. The
salient features of the test instrument included an emphasis
on establishing the level of the student's aptitude for
mathematics and a test length or duration that would serve to
identify the persistence and tenacity of the student's will
to succeed as well as his motivational drive toward
accomplishing a task.
The data concerning the student's over-all performance
in the program was utilized in establishing the rank ordering
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of all the participants in the program. The first eighteen
students from this list were selected for entry into the
university. This data consisted of the teacher-counselor's
evaluation of the student's performance in the program,
students' reports concerning their project, results of tests
applied during the instructional phase of the program and the
level of success the student experienced in completing the
project.
^^^o^i^^tion extracted from the questionnaire and
interviews with the students after completing their freshman
year, concerning their academic and other experiences in this
phase of the program, provided judgmental information about
the effectivity of the resources and services provided for
their support. The students commented on the program's
strength and weaknesses as they perceived them. Information
provided by the tutor's evaluations of the students' academic
performance as well as similar input by faculty was reviewed
to determine factors and considerations which might affect
the effectivity of the post-entry support phase of the
program.
While the study investigates the two distinct phases of
the experimental program, emphasis was placed on the
processes that were employed to provide the long-term support
and services the students require to complete their programs.
The analysis of the data coming out of the questionnaire and
interviews of the students will provide a significant
component of the useful information the study will provide
This data will also provide a significant part of the basi
for the investigator’s conclusions concerning the level of
success experienced in this area of the program.
CHAPTER IV
THE FINDINGS OF THE STUDY
Chapter IV presents and analyzes data generated through
the assessment procedures outlined in Chapter III. in the
previous chapter it was pointed out that the bulk of the
useful data would be derived from the post-entry phase of the
program. Since the evidence of the successful application of
identification and support procedures would emerge from an
analysis of the students* freshman academic performance data.
The program objectives were also delineated in Chapter III.
These included:
Identifying suitable candidates for entry
into the School of Engineering.
2. Gaining an admission into colleges and
universities for the selected candidates,
even though their academic backgrounds would
not be considered to be adequate for college
entry
.
3. Providing adequate academic reinforcement at
the freshman level to the extent that the
admitted selectees were able to compete
successfully with other students.
The study concerning the minority engineering program
was conducted in order to determine whether or not these
objectives have been realized. In order to make this deter-
mination, a set of evaluation objectives were identified
which serve as a base for analyzing the program,. The method-
ology as related to each evaluation objective has also been
defined. The following is a list of evaluation objectives.
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the related methodologies will be described at the appro
points within th© chapt©r:
1 . D©t©rmin© th© ©ff©ctivity of th© program's
s©l©ctivity proc©ss©s. stud©nt
2. Establish th© lev©l of stud©nt r©t©ntion ov©r th©p©riod of tim© und©r inv©stigation
.
3. D©t©rmin© th© f©asability of id©ntifying orodictor
and crit©rion variabl©s that could s©rv© to pr©dictthe s©l©ct©©s level of academic achievement at th©
college level.
4.
Obtain attitudinal data that will provide an insightinto the students
'
perspectives concerning the pro-
gram.
5.
Determine if the program is cost effective in terms
dollars spent to orient, counsel and prepare the
selected candidates for college entry.
The order of the listing of the evaluation objectives
is not meant to imply that they will be addressed in the same
order within this chapter. The study will address the pre-
entry and post-entry phases and each objective will be taken
up for verification of occurence as the area to which it is
related is encountered.
Following is a description of activities and instruments
that are related to the program objectives.
PRE-ENTRY PHASE ACTIVITIES AND INSTRUMENTS
Activities and Instruments
The population from which the program participants were
drawn consisted of vocational high school seniors who would be
graduating in June 1975. Initially, 20-30 students were
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selected by the mathematics or science teachers at each of the
eight participating high schools. These selections were
based upon the students' class standing, their mathematics,
sciences, and trade skill grades and on the teachers' judge-
ment concerning which students they believed had the potential
to benefit most from the opportunities offered by the program.
Following this initial selection, each of the selectees was
individually interviewed by a University core staff member
utilizing the guestionnaire illustrated in (Appendix P)
These interviews served as a screening device and reduced the
number of would-be participants from approximately 200 to 57.
The students that were selected then visited the University
of Massachusetts in Amherst (Appendix Q) in order to streng-
then their orientation toward engineering and to gain an
insight into university and campus life. They were also
subjected to a series of mathematics' diagnostic tests
(Appendix R) and instructional procedures to enhance and
evaluate their proficiency in mathematics problem solving.
A major determinant of the students potential ability
consisted of a project that involved the design and fabri-
cation of an electronic component whose physical dimensions
and successful electrical performance depended upon the in-
dividual students ability to properly manipulate fundamental
mathematic principles (Appendix S) . The level of success
each student experienced in completing their project provided
an indication of their aptitude for mathematics. Another
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evaluative component related to the project consisted of a
two part written report (Appendix I). m the first part, the
'project paper," the students were asked to relate "in their
own words" the significance of their experiences within the
pre-entry phase of the program as it was conducted in their
school. In the second part, the "engineering report" the
test was aimed at determining and evaluating the approaches
utilized by the student in designing and building the project
device to specifications. In grading the report, the program
staff looked at content, effort, organization of material,
clarity of presentation and the manner in which the student
his mathematical skills in solving theoretical and
practical design problems.
In order to evaluate the students overall performance
in completing the project, the grade on this two part report,
as well as the teacher coordinator's evaluation of the students'
efforts (Appendix H) were taken into consideration. The grades
obtained in the mathematics diagnostic tests (Appendix R) and
the results of the mini-test administered as part of the in-
structional procedures (Appendix T) and (Appendix U) also
served to determine the level of the students' overall per-
formance in the program. Of the 57 students selected to parti-
cipate in the program, 20 were unable to remain to completion
because of the need to work after regular school hours which
was the period during which the program was conducted or
because of other family or personal pressures. (Appendix J)
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IS a ranking of those students that completed the pre-entry
phase of the program (student identification is maintained
through numerical assignment)
. The order of the ranking was
established through deriving the average score of the seven
tests outlined above. With two exceptions based on demo-
graphic considerations, the first eighteen candidates of
this listing were recommended for entry into the School of
Engineering at the University of Massachusetts. (Appendix K)
provides an indication of the anticipated future course of
those students who were not admitted into the post-entry phase
the program. It can be seen that a number of students
anticipated pursuing advanced technical and college level
courses. Questioning the students concerning these alterna-
tive choices revealed that their decisions were influenced by
the insights and experiences obtained through participating
in the program. An interesting point to be noted is that the
students performance was influenced by the fact that they
knew they were involved in a competitive situation with other
students for a limited number of university slots.
Pre-Entry Activities Evaluation
The grading data presented in (Appendix J) reflects
assigning a value of 100% for a perfect schore, on individual
examinations and lesser values for efforts reflecting some
thing less than this. While this is an arbitrary approach,
it was utilized in order to simplify combining the several
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scores coming out of dissimilar examinations, i.e. the mathe-
matics diagnostic testa and the technical reports. in exa-
mining the pre-entry phase data, it was necessary to keep in
mind that the program emphasized the utilization of a non-
traditional test instrument that was developed as an alter-
native to the standardized tests of the Scholastic Aptitude
Test (SAT and the American College Testing Program (ACTP) test
battery types since it was felt that the results coming out
of this variety of instruments could not serve as valid per-
formance predictors for the vocational high school student.
The SAT results were included for comparative purposes
,
but
were not utilized as selection criteria. The instrument that
was developed had a project oriented format that is more
appropriate for evaluating the type of hands-on a learning
experiences that vocational high school students encounter
in their course work. It has been concluded by long time
advocates of minority oriented educational programs that
methods other than standardized tests and conventional guidance
procedures would be required if minority students were to be
motivated toward entering engineering professions. The sug-
gestion has been put forward (Sloan Chatham Summer Study, 1975)
that use might be made of "performance criteria"
:
...could the candidate in fact perform certain tasks
that were relevant to engineering regardless of the
inner and outer resources upon which he drew for
that performance, and accepting as inconsequential
any attempt to order the quality of that experience
on any linear scale? (p. 10)
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The traditional test instrument which attempts to assess
the students' cognitive abilities is generally a one-time
examination of 2 to 6 hours duration and the test is generally
confined to the students expressing their cognitive ability
in written form. By comparison, the test instrument utilized
by the program employed an examination of 60 hours duration.
The test required the students to design, fabricate and predict
the performance capability of a specific functional component,
and to put into written form a complete technical description
of their project. They were further required to comment upon
and evaluate the experiences they encountered in discharging
this task. It can be seen from Table 4.1 that some students
performed at a higher level than others inthe pre—entry phase
of the program, even where their levels of academic achieve—
were essentially equal. Also, as has been previously
noted, there were students who performed poorly on the Cali-
fornia Achievement Test but performed as well or better on
the non-standardi zed test than those who performed at a signi-
ficantly higher level on this standardized test. A' logical
question that stems from this observation would have to do
with how to account for this occurrence. In attempting to
make this determination, the researcher would be required to
evaluate the effect of the following variables;
1. The quality and interest of the program's high
school and university staff;
2. The differing overall quality of the participating
high schools;
TABLE
4.1
STUDENT
PRE-ENTRY
DATA
MINORITY
ENGINEERING
PROGRAM
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4.2
Student
Pre-
Entry
Data
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3. The project oriented format of
lum;
the program curricu-
4. The specialized nature of the program, i.e. notbeing part of the school's regular curriculum,but separate and apart and possibly a prestigious
component within the school;
5. The challenge of the requirement that the studenthad to work "on his own" to complete the project;
6. The competitive nature of the program;
7. Gaining a chance to obtain admission into college;
8. The relatively low faculty/student ratio;
9.
The knowledge of the prestige and renumeration that
could be attained as an engineering professional;
10.
The fact that program sessions were held after
regular classes;
11. The inspiration and insights that were provided by
the visit to the university;
12. The interest of the high school faculty associated
with the program;
13. The emergence of the maturity of twelfth grade
students who were afforded an opportunity to demon-
strate their potential abilities in an unconventional
setting
.
The nature of these variables is such that the effect
and influences they exert can only be determined by long-term
observations and evaluations. There appears to be no question
as to their significance, but a meaningful evaluation of
their influence must emerge from a longitudinal study of the
program. Since the present study is based on relatively
short-term observations (the latter portion of the high school
senior year and college freshman year) some other means or
method must be utilized in determining the effectivity of the
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pre-entry phase activities. it would appear that such a
means exists in the form of the record of the academic perfor-
mance of the balance or non-program supported minority students
that were also entering freshmen for the academic year com-
mencing with the fall 1975 semester. The validity of utili-
zing this approach stems from a phenomenon that has been
documented by Crossland (1971)
It may be simply noted that (most) minority-group
s tudents
. . . more often than not live in communities
that have primary and secondary schools with faci-
lities, faculties, libraries, and cultural resourcesbelow the national average, (p. 63)
In the broadest sense it would seem to follow that the
majority of minority students are apt to have similar academ-
ic experiences and skill levels if they come from urban set-
tings. Since the non-program students graduated from aca-
demic high schools, it would be reasonable to expect that
their freshman year academic performance should be equal to,
or exceed that of the vocational high school graduates. It
is recognized that there are limitations associated with this
approach. These limitations stem from variables concerning
the quality of the academic programs of individual high
schools, student motivation, socio-economic based incentives
and other similar variables. However, this investigative
approach was pursued in order to produce data that could
assist in making a determination, albeit a subjective deter-
mination concerning the program's eff activity.
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It should be noted that the program has been on-going
and functional for the past three years. And it is expected
that a more detailed, objective longitudinally oriented
investigation will provide data that will provide answers to
the questions posed above, as well as other similar and
meaningful questions.
POST-ENTRY PHASE ACTIVITIES AND INSTRUMENTS
Background
It has been previously noted that a student's ability
to successfully complete an engineering undergraduate program
is largely determined by that student's ability to comprehend
and utilize advanced mathematical concepts, and that such
comprehension normally is based upon the student having been
exposed to a properly structured academic program at the
secondary school level. The Sloane Foundation's Report
(1974) emphasizes the significance of the secondary school
program as it relates to preparing for a career in engineering.
There is little understanding among high school
students, teachers or counselors concerning the
practical, real-world applications engineers make
of mathematics and science, and even those
students planning on engineering careers are
often misinformed about the educational
requirements of such a career. (p. 22)
Keeping this fact in mind, much of the effort within
the program was devoted to enhancing the mathematics compre-
hension of the 18 students that were selected for entry into
the university. As a part of this process, mathematics
diagnostic tests were administered to all students that were
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involved in the pre-entry phase of the program in order that
the level of their ability and potential ability in this aca-
demic program was structured to reflect the dictates of the
final mathematics diagnostic tests results (Appendix V)
.
Since all students did not possess the same level of ability.
It was necessary to provide a means for accomodating this
disparity. (Appendix W) illustrates the three ways this was
accomplished
:
1. Structuring individual academic programs to allow
the student to enter at the appropriate math level,
i.e. math 101, 102, '103, or calculus 131 (See
Appendix X for description)
.
2. Including other necessary course work subjects whose
level of complexity could be accomodated by the
student's academic skills level.
3. Providing intensive mandatory tutorial support in
mathematics and other math related subjects.
Of these several components, it would appear that item
3 played a significant role in determining the results coming
out of this effort. Padulo (1974) has noted the significance
of this element in enhancing the student's chances for com-
pleting his engineering undergraduate program:
...all schools of engineering (should) provide rem-
edial and tutorial programs. These should not be
looked upon as merely "affirmative action" programs
for minorities but should be recognized as essential
for large numbers of students, whatever their racial
or ethnic background, (p. 18)
The significance and impact of the implementation of
these three steps which require that each student participant
in the program receive individual attention will become ap-
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parent when the academic performance data of the non-program
students is discussed in the following sections.
An insight into the students perspectives and attitudes
concerning their experiences in the program was obtained
through interviewing the students utilizing a questionnaire
developed and pretested by Augustine (1966) in his studies
concerning the persistence and retention of engineering
students. The instrument was modified to the extent that
questions related to areas that have no significance for the
present program have been eliminated (Appendix 0) .
Data Analysis
It has been noted in a previous section that it was not
possible to employ matched groups in order to derive statisti-
cally significant adademic performance data for use in the
study. However, as an alternative, performance data of the
selected minority students and of normal entry minority
students has been compiled. These data, within the limita-
tions that have been discussed in preceding sections, provide
useful information. The grade point average data. Table 4.3
and Table 4'. 4, depicts the differences in the level of the
academic performance of the two groups in the Fall 1975,
Spring 1976 Freshman year. Investigation of the entry support
activities provided the normal-entry minority students reveals
that they received very little, if any, special attention
insofar as determining their entry level academic skills, or
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table 4.3
SCHOOL OF ENGINEERING
MINORITY STUDENTS ACADEMIC PERFORiMANCE
Program Students:
Grade Point
Average
Fall 1975
Semester
Spring 1976
Semester
Cumulative
Average
(Academic Year)
3.46 - 4.00 1 2 2
3.00 - 3.45 1 1 1
2.46 - 2.99 0 4 6
2.00 - 2.45 1 5 8
1.76 - 1.99 0 2 1
0.00 - 1.75 15 4
TOTAL 18 18 18
Non-Program Students:
Grade Point
Average
TABLE 4.4
Fall 1975
Semester
Spring 1976
Semester
Cumulative
Average
(Academic Year)
3.46 - 4.00 0 0 0
3.00 - 3.45 4 2 3
2.46 - 2.99 4 4 2
2.00 - 2.45 8 4 8
1.76 - 1.99 - 4 2 7
0.00 - 1.75 4 11 3
TOTAL 24 23 23
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table 4.5
PROGRAM STUDENTS' FRESHMAN ACADEMIC PROGRAMS
Student
No.
Seines
ter
Rhe
tori
c
Grade
Eng
j
neer
ing
Hodu
1
e
Grade Cheini
s
try
Grade
Mathemat
ics
Grade Phys
ics
Elective
Grade
Current
Acadeini
c
S
ta
tus
1 F 386 AB 335 P I90B P
101
102
A
A
- Lang AB
S 102 B 103 AB TIO AB 103
131
A
A
- Hist P Acti ve
2 F 386 B 385 P TROB P 101
102
"T
—
A
- P.E. A
S 102 AB 103 B 1 10 B
“ttti-
13!
A
A
-
- Active
3 F 386 8 385 P 190B P T0T“
102
A
A
- As tron BC
S - 103 AB 1 10 AB 103
131
A
A
- Hist BC Ac t i ve
4 F 386 BC 385 P 150B P “njT—
102
—
AB
- -
S 102 AB 103 AB 1 10 B
~njT“
131
C
BC
- Hist C Ac t i ve
5 F 386 AB 385 P 190B P
OTI'
103
—
AB
- OHI P
S 102 A8 103 B no B 131 CO - Hist C Active
6 F 102 BC 385 P 190B P
~W“
102
BC
A
- -
S 1008 AB 103 B 1 10 W 103 AB - Hist c Active
7 F 386 8 385 P 190B P
101
102
AB
A
- -
S 102 B 103 B 1 10 CD
loi
131
AB
C
- Hist w Ac t i ve
8 r 102 B 385 P 190B P
101
102
AB
A
-
s lOOC BC 103 AB 1 10 BC
103
I3I
A
B
- Hist 1 Acti ve
9 F 386 BC 385 P 190B P
101
102
3
BC
- ComS tu 386
s 102 A 103 B 1 10 CD
103
131
AB
C
- Hist C Acti ve
10 F 386 8 385 P 190B P
101
102
C
C
- P.E. BC
S No Records - Student Wi thdrew Acti ve
1
1
F 386 BC 385 P 190B P
01
1
101
AS
F
- OHI P
S lOOG 1 104 W - 103
1
0
- Active
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TABLE 4.5 (Continued)
<u
c —
— 3
U)
c o
uj z:
c £
-
12 F 102 8 385 P 1908 8 8
101 0
S 190 8C 103 8C 1 10 W 102
103
0
C
-
- Active
13 F 102
1 nnr
8 385 P 1908 P 101
102
A
A
-
Coins
102 CD
S
lOOE W 103 W no W
103
131
A
C
161 8C
Hist
Psych
w
w
Warni ng
14 F 102 A8 385 P 1908 P 101
102
A
A8
- Lang w
S lOOC W 103 80 1 10 0
l03
131
A8
CD
- Hist
I Probat ion
lb F 386 A 385 P 1908 p 131 8 - -
S lOOD D 103 A - - 132 8 I6l I - Probation
lb F 102 8 385 P 1908 p “rai
102
T
—
8C
-
Co i ns
102 CD
S lOOE W 1 10 W 1 10 w no3
131
“ffr~
F
I6l 0
Coi ns
102 8C Warni ng
17 F 102 C 385 P 1908 p 101
102
'8
8
-
As tron 0
S lOOE A 103 ec 1 1 1 c
l03
131
190A
BC
'
F
Disc i n Math
Hist CD Warni ng
18 F 386 C 385 p 1908 p Oil""
101 F
- OHI P
S lOOE C 103 8C 1 10 w 102
103
F
- OH I P P roba t i on
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table 4.6
NON- PROGRAM STUOENTS » freshman acaoemic programs
0 c u
Student
h
Semes
ter
Rhetori
c
Grade
Engineer
i
Module
Grade Cheini
s
try
Grade
s
£
X.
Grade Phys
ics
Grade
Elective
Grade
Current
Academic
S
tatus
1 F 1000 B 103 C I roA C 131 BC 161 D Econ
103
AB Suspended
S 1 IOC A 104 BC - 132 F Econ
103
u
2 F lOOS A - - 165 A - Active
S 165 1 104 A - 131
132
Aud
Aud 161 AB
-
3 F I05B B 103 AB - lOI
102
B
BC
-
- Active
S lose W 104 W 1 1
1
C
”1^3
131
TT-
BC
-
-
4 F - 103 B 102
103
C
C
-
1 nacti ve
S 104 1 131
131
w
I
190B C
5 F 1000 1 - -
101
CD
F
190 F Psych
100
0 1 nacti ve
S - 103 C - ror"
103
U
I
-
6 F CO BC 103 C 1 1
1
1 131 8 - - Suspended
S 102 B - - 132 W - Psych
lOIG B
'7 F 100 B 103 B - 131 BC - - Active
S 140 B 104 BC - 132 0 190 BC -
3 F 152 CO - - 101
102
AB
BC
-
- Act! ve
S lOOC A8 103 AB 1 1
1
0
103
131
“C
—
F
-
-
9 F - 104 BC - 131 B - tcon
103
C Active
S - 103 B - 132 B 161 C -
10 F 100 B - - l90
101
A
W
190 A - Wi thdrawn
S lOOC W 103 W 1 1 w 102
103
U
w
-
-
1
1
F 190 A 103 3 -
“TTTr
102
h
F
-
-
1 nacti ve
S 102 W 104 U 1 1 w 103
131
F
W
- -
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TABLE 4.6 (Continued)
Student
No.
Semes
ter
Rhetor!
c
Grade Engl
neeri
ng
Module
Grade
Chemi
s
try
Grade
Ma
themat
ics
Grade Phys
ics
Grade
Elective
Grade
Current
Acadenil
c
Status
12 F 105B 8C 103 AB - 101
102
F
D
-
-
1 nacti ve
S lose 0 104 W - l(i3
131
~
7—
F
-
-
13 F 105 BC 103 AB - -
- Lang AB 1 nacti ve
S - 104 W Ill C 131 F - Lang AB
14 F - 103 A - l()l
102
BC
C
-
Geo 1
101
CD Inacti ve
S - 104 BC - 103- AB 190 BC
15 F 107 BC 103 BC - 132 D 161 CD Probation
S - 104 W 1 I 1 0 - 162 C Econ
103
D
1 b F 101 BC 103 AB 1 lOA c
101
102
C
CD
-
Anthr
104 C Ac t i ve
S 100 C 104 1 - lOj
131
TTT-
C
- As trn DC
17 F 100 C 103 A - 190 P 190 C
Econ
100
C Suspended
S 104 F
18 F 100 B 103 B 1 10A 0
Idl
102
C
C
190 A
Econ
100
BC Active
S lOOC B 104 B - 103
131
C
F
-
19 F - 104 AB 1 lOA c
101
102
C
B
190 A Mus 1 c A Acti ve
S - 103 A
l03
131
AB
3
161 BC Mus 1 c 3
20 F 100 B 103 AB 1 10A c 131 CD Soc P
S - 104 B - 132 C 190 B
21 F 105 0 190 F Soc CD Suspended
S 105C 0 104 W 131 F
22 F 105 BC 103 AB
1(51
102
t
F
Active
S 104 B - 1 1
1
w 103 W - Psych 3
23 F 107 BC 103 BC 1 lOA F
"Tir
190
W
w
Suspended
S 100 C 104 C 130 D 190 C Anth
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providing for pre-entry skill enhancement, individual acade-
mic program structuring, or any form of supplemental academic
or other support. Table 4.5 lists the academic subjects that
were taken by the program's students and the academic perfor-
mance of each student over the two semesters. Table 4.6 is
a similar listing for the other minority students for the
same period. Table 4.7 provides an analysis of the academic
performance of the program affiliated students, and the non-
program minority engineering students.
TABLE 4.7 A Comparison of 1975-1976 GPA's
of Program and Non-Program Minority Students
Group Number
Mean
Score
Standard
Deviation t
Program 18 2.63
. 523 2.52^
Non-Program 23 2.20
. 577
^Significant at the 0.15 level.
The data indicates that the derived "t" value rejects
the hull hypothesis of no significant difference between the
means of academic performance of the two groups of students
at the 1.5 per cent level. At this level of confidence we
can assume that the program ' s students performance reflects
the influence exerted by the program. Table 4.8 provides a
similar comparison between the academic performance of the
program's students and the balance of all other freshman
students over the same period of time. The "t" value with
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this enlarged number (degrees of freedom) is somewhat less
significant statistically at between
.05 and
.10 percent confi-
dence level. However, even if the null hypothesis is not
rejected, this still constitutes a positive picture by virtue
of the fact that these supposed "academically disadvantaged"
students appear to be performing at the same or better level
academically as the rest of the freshman students in the
school. This assumption is further buttressed by the fact
that the program's students were not being given special
consider-ation in the form of non-standard curricula, etc.
Table 4.9, a chi square analysis of pasing vs. non-passing
G.P.A. furnishes further evidence to refute the hypothesis
of no difference. These analytical presentations, in
total would seem to indicate that the academic performance
of the students within the program has been acceptable and
/ that there are instances where the performance has
been above average.
TABLE 4.8 A Comparison of 1975-1976 GPA's Program
Students and the Total Freshman Engineering Class.
Group Number
Mean
Score
Standard
Deviation t
Program 18 2.63 .523 1.50^
Total Class 362 2.34 . 812
^Significant between .05 and .10 level.
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TABLE 4.9 Academic Performance
Freshman Minority Engineering
Per Cent
Below 2.0
(Failing)
1 10 11 26.8
2 . 0 or Above
(passing)
17 13 30 73.2
Column Total
(percent)
18
43.9
23
56.1
41
100
Square - 5.59 with 1.0 D.F. Significant at the
. 018 level
.
Several facts emerge from a comparison of Tables 4.5 and 4.6.
First the average level of the courses taken by the program's
student, particularly the mathematics and mathematics-based
subjects was at a lower level than the other students. There
was a higher level of withdrawals (W) and failures (F) as
well as below average performances (D) associated with the
non-program students. It is also apparent that the non-
program students were involved in a wider range of levels of
the subjects in their program, and it would appear that these
levels did not complement each other, i.e. (advanced) chemi-
stry 111 coupled with (elementary) m.athematics 101,
-102, 103.
(See Appendix X for descriptions). By comparison, with few
exceptions, all of the program students were involved at a
related level of difficulty in most of their subjects. This
structuring reflected upon the results coming out of the
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diagnostic tests and academic counseling that each student
was subjected to.
In order to maximize the useful data coming out of the
study and analysis of the students' performance in the MAP
(Lopez, 1974) was conducted to determine if it would be
possible to predict the academic performance of the students
in their freshman year in the engineering school. Utilizing
the performance data associated with the pre-entry phase of
the program, i.e. MAP score, high school mathematics and
non-mathematic subjects grades, SAT scores, etc., a multiple-
regression analysis was performed with the results shown in
Table 4.10.
The predictor variables of strength related to the
freshman grade point average ( V19 ) include:
VI, Diagnostic Test I r = .593
V3, Engineering Paper R = .638
V4, Engineering Report R = .678
V8, MAP average score R = .927
The strongest predictor variable related to the ability
to carry the necessary total credits (V18) was :
V4, Engineering Report R = .633
The variables that provided indication of the performance
level in non-mathematical subjects (V17) include:
V4, Engineering Report R = .701
V8, MAP average score R . 648
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In predicting the performance in mathematics, the strong
variables are;
V4, Engineering Report r = .664
V8, MAP average score r = .619
As would be expected the SAT scores and the high school
grades exhibit some strengths as predictors, but in terms
of simple "R" or multiple "R", the MAP instrument emerges
as the most powerful predictor variable. It should be noted,
however, that a longer period of observational study is
required in order to validate the reliability of this
contention.
Table 4.11 summarizes the performance of the program
freshman highlighting their performance in mathematics. The
conclusion coming out of an observation of all the data is
that while the non-program students ostensibly had an
academic advantage by virtue of the academically oriented
schools from which they graduated, the students associated
with the program performed equally as well or better.
The fact of the level of the program's students'
academic performance prompted the researcher to try to
identify the factors within the program that could have
contributed to this phenomenon. It was felt that the
logical source from which enlightening information could be
obtained was the students themselves. A questionnaire
structured interview of, each participant provided the infor-
mation depicted in the Guttman Scalograms, Tables 4.12
table a. 11
minority engineering program
Participating Student's Math Performance and GPA
fall 1975 SPRING 1976
RANK
STUDENT
NO.
PRE-
MATh
CAT2;
COLLEGE
1 SCORES
SAT MAP
SEMESTER
MATH
101/102/103
SEMESTER
MATH
131
TOTAL
CREDITS
TO DATE GPA
1 . 6 86 470 79.0 A/A/A A 34 3.65
2. 14 77 - 72.1 C/A/A A 27 3.46
3. 1 1 34 440 75.6 B/A/A A 30 3.42
4. 15 37 400 71 .0 C/AB/C BC 29 2.97
5. 7 53 390 78.9
(01 l-A)
(103-AB) CD 29 2.97
6. 20 23 430 69.9 3C/A/AB CO 26 2.83
7. 1 62 510 90.2 AB/A/A8 C 27 2.83
8.® 4 62 540 82.2 A8/A/A B 30 2.82
9. 12 66 470 74.6 8/8C/A8 C 29 2.67
10. 16 47 380 71 .0 C/C/8 D 25 2.42
11.^ 9 39 - 76.9 (01 1-A8) 19 2.34
12.^ 29 15 380 54.4 (01 1-8) D/D/C 30 2.32
13.^ 5 97 680 79.6 A/A/A C 31 2.31
14.^ 2 86 - 86.4 A/AB/A8 CO 29 2.27
15.^‘
3 50 390 86.2 8* B** 29 2.19
16. 8 35 - 78.8 C/BC/BC F 31 2.10
17. 10 75 480 76.0 8/B/BC F 31 2.02
18. 27 15 270 57.7 (01 1-C) F/F/- 21 1.33
Footnotes— The following denotes students having "0" added to their GPA until
completion of incomplete.
^Inc. Hist 151 Spring 3
Inc. Coins 102 - Spring 3
^Inc. Hist 151 Spring 3
Inc. Coins 122 - Spring k
Inc. Psych 101 - Spring 3
'^Inc. OHI 2901 - Fall 3
^Inc. Hist 15' Spring 3
' Inc. Physics 161 - Spring 4
*Math 131
**Math 132
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through 4.15. Each universe consists of the class of
behavior and all of the attributes which have a common
content, i.e. the bahavior of interest to the investi-
gation is the responses of the students to a list of
questions. The universe of attributes consists of the
questions which could be asked in such a list of concern-
ing specific aspects of the program to which the students
would react. Guttman (1944) dictates that:
An attribute belongs to the universe by virtue
of its content. The investigator indicates
the content of interest by the title he
chooses for the universe, and all attributes
with that content belong in the universe.
Utilizing this approach, universes were constructed
concerning student expectations
,
academic concerns and stu-
dent perspectives in two areas significant to the study. The
answers to the various questions, being qualitative in
nature, are quantified in order that a clearer picture of the
data be obtained. Within the universe of academic concerns
it can be shown that for the two trichotomous and one dicho-
tomous question there are 18 possible student types that can
occur (3x3x2), in order for these to form a scale. Note,
however, that at most, 5 types occured which have been scored
from 0 through 4. The chart depicts the characteristics of
each type. For example, the type with the score 1.0 includes
all students with the three following characteristics: they
137
have had only fair academic experiences with the regular
teaching staff within the university, a positive academic
experience involving the tutorial program and staff and
expect to complete an engineeing program at the University
of Massachusetts. Looking at the students expectations scale
we observe the following: only 43 percent of students
aspired to "high career goals while attending high school,
but this figure doubled (86%) when they completed the first
phase of the program. Better than three quarter of the '
students (79%) experienced an increase in the level of their
career expectations through the program's impact. Only 36 per-
cent of the students had expectations of entering college
before being selected by the program and almost half of the
students experienced a positive increase in their opinion of
themselves through being associated with the program. The
other significant facts that came out of the interviews
include:
1. The career goals of a large percentage of the stu-
dents (86%) was elevated through the program's
intervention.
2. Most of the students (93%) had expectations of
completing their programs.
3. The tutorial program was acknowledged to be a posi-
tive influence for more than half (58%) of the
students while a little more than a quarter of the
students (27%) found it to be only a fair experience.
4. Only 54 percent of the students felt that the pre-
entry phase of the program was a significant exper-
ience but 55 percent indicated that the total pro-
gram was very effective.
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Figure 4.1? STUDENT EXPECTATIONS
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Figure dJ 3 ACADEMIC CONCERNS
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Figure 4.14
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Figure 4.15 STUDENTS' PERSPECTIVES CONCERNING
ON-CAMPUS EXPERIENCES
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5. A large percentage (86%) felt that the program '
administrators were interested in the students
welfare.
6. In the area related to other campus experiences,
there did not appear to be any significant negative
experiences that affected the students performances.
The final area that was addressed by the study concerned
establishing the cost effectiveness of the program. Rather
than duplicating the efforts of others in this area, (Appendix
Y) presents the findings of the third-party evaluator employed
by the National Science Foundation to investigate this area.
firi*3irigs substantiate that the program at the University
of Massachusetts had a higher effectivity per dollar expendi-
ture factor than other programs sponsored by the agency. This
excerpt is from an analysis of projects sponsored by the
National Science Foundaton (1976) , the reader is referred to
this document for further information and insight into this
and related areas.
Summary
This chapter focused on a study of the program's metho-
dologies, analyzing the data and reporting the findings of the
study. Details of the methods employed in the selection and
preparation of the students for entering the school of engin-
eering were examined and evaluated. The post-entry activities
and subsequent performance of the students was also examined.
Comment concerning the cost-effectiveness of the program was
provided by an impartial third-party evaluator. An attempt
at defining the positive and negative experiences of the
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students provided data reflecting the perspectives and atti-:
tudes of the participating students. in pursuing this analy-
tic effort it was pointed out that a large subjective compon-
ent existed within the framework of the study and in fact it
was not possible to discount the effect of this area.
Several conclusions and assumptions came out of the
analysis and these will be taken up in the following chapter.
CHAPTER V
SUMMARY, CONCLUSIONS, AND RECOMIffiNDATIONS
Summary
The primary purpose of this study was to examine and
report on the effectiveness of the minority student oriented
engineering program in achieving the stated goals and objec-
tives of the program. These objectives are summarized as
follows
:
To identify within the vocational high school set-
ting, at least 15 graduating seniors who exhibited
the potential ability for mathematics that would
enable them to function equitably within the aca-
demic environment of a school of engineering, and
to evolve a programmatic structure that would
serve to Implement the short and long term reten-
tion of these students within the college environ-
ment. A further function of this structure would
concern generating an on-going process of identify-
ing and gaining admission for students who would
ordinarily not be considered eligible for entry
into college, but who exhibited the potential
capability for being able to successfully pursue
an academic program leading to an engineering
degree.
As an intervention strategy the program served as the
vehicle for pursuing the development of a programmatic struc-
ture and a program staff whose members were in fact instru-
ments for change or, who acted as change agents within the
vocational high school environment. The fact of the under
representation of minorities in the ranks of professional
engineering existing as a consequence of the inadequate
academic preparation they have received has brought a more
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sharply focused recognition of the need for the implementation
of processes of planned change and the inclusion of innova-
tions within our school systems (Padulo, 1974). Central to
this need is the requirement for teachers, in this case high
school mathematics and science teachers, to assume an active
role in this effort since their activities and commitments
in the role of change agents very much determines the extent
to which innovative change can be implemented and instituted
within the secondary school systems.
The institutions of higher education also have a man-
date in this process. The fact that they are the ultimate
benefactors of the processes initiated at the secondary level
imposes an obligation upon them to formulate innovative
policies that will complement the activities initiated at the
secondary school level. Others have found, as did the Chatham
Summer Study Steering Committee (1975)
,
that what is needed
is a "New" kind of academic track: designed to prepare the
minority student for a career in engineering or other disci-
plines. Such a structure could in fact provide a student,
minority or otherwise, a strong grounding in the educational
elements that are likely to be relevant to his or her career.
To meet these standards, the study group proposed the fol-
lowing :
The curriculum we propose ... has three pedagogical
components. One of them, represented in mathematics,
deals with the quantitative skills and their appli-
cation to real-life situations. The second, repre-
sented in the pre-engineering courses and sciences.
146
deals with or is intimately related to the tech-
environment in which we live, and within
The
graduates will make their careers.
represented in the communications
skills IS an essential educational component forany person who will make his career in or aboutlarge organizations, and deal at one level oranother with complex matters... We have put these
curricular elements forward as pre-college educa-tion as well for the young man or woman who wishesto be a lawyer, or a doctor or to engage in busi-
ness management or to be employed by governmentin any but a purely political role. It can do
nothing but benefit the student who wishes to
go into a career of scholarship in the natural
or the social sciences...
. . .we find that we have been dealing not only
with the education of disadvantaged minorities,
but with secondary school education as a whole'
(p. 25)
These observations constitute a strong case for the
need for implementing corrective measures that will move the
secondary schools academic processes to the level to provide
all students with the academic background that will permit
them to select the options that will fit them for the life-
style of their choice.
In the earlier chapters of this study, an attempt was
made to assess the impact the program had upon the students
and the participating schools. As a result of this activity,
it is possible to derive a number of conclusions about the
use of a minority-oriented engineering program as an inter-
vention strategy in attempting to increase the numbers of
minority students in higher education in general, and in
schools of engineering in particular. The conclusions are
presented in the following section of this chapter.
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Conclusions
The Committee on Minorities in Engineering (1975) has
noted that a number of colleges of engineering have gained
considerable experience in initiating and operating special
programs for minority students. Although the programs were
initiated to meet the real needs of minority students, they
are remarkably dissimilar in scope. No single formula or
model has emerged as exemplar in developing a minority pro-
gram in engineering. Despite the diversity of approaches,
all of these programs have been struggling with the same
problems. The major ones have been identified:
1. How to identify and motivate a significant number
of niinority students to pursue careers in engineer-
ing;
2. How to effectively recruit minority youth into
higher educational settings;
3. How to assist those with weak scholastic backgrounds;
and
4. How to effectively support enrolled students finan-
cially, academically, and socially in order that
they may complete their academic programs leading
to undergraduate and graduate engineering degrees.
Many factors have been found to be essential in establi-
shing and maintaining effective minority engineering programs.
It has been established that the following six elements must
be present to build a structure that will result in graduating
fully qualified, competent engineers from racial and ethnic
minorities
:
1. Development of a comprehensive plan for the program.
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2 .
3.
Realistic assessment of the recruitment potentialof a target minority population in a given region,
Recruitment and maintenance of an enthusiastic,qualified and committed program staff.
4.
Designing an effective procedure for the identifi-
cation and recruitment of qualified or qualifiable
minority students.
5. Organization of academic, financial, counselina and
social resources for minority students entering
Schools of Engineering.
6. Development of a sense of commitment to the proaramby the school and university faculty and admini-
strators, particularly admissions administrators.
It can be seen from the present study, that the first
four elements were addressed in the pre-entry phase whose
primary functional sites were the participating high schools.
The elements dealing with structured programmatic areas were
functionally related to the post-entry phase which was con-
ducted at the university.
It should be noted that the initial impetus for the
start up of the program was generated by staff persons within
the School of Education. The School of Engineering's admini-
strators, however, offered support in the articulation of
goals and in generating the proposal submitted to the funding
agency
.
The School of Education at Amherst has had a historic
position of housing a large minority constituency and as a
consequence it has a heightened sensitivity to the historic
inequities faced by this constituency. Such is not the case
within the School of Engineering. The initiation of the
program reflects this position in that it addresses a minority
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related educational problem. Also in the same vein is the
fact that the core staff persons within the program also had
ties with the School of Education and were themselves, with
one exception, members of minority groups. The fact of their
having been associated with engineering disciplines on a
long-term basis served to assure that problems and activities
based in this area would be adequately addressed. While it
has not been possible to quantify the commitment variable, it
was necessary that a very high order of this characteristic
be possessed by all staff members since it played a vital role
in assuring that the tasks associated with the program would
be equitably discharged.
In the preceding chapter several situational variables
were listed that could possibly account for the high level of
student performance experienced in the program. An examina-
tion of the student evaluations by teachers reveals that much
of the results obtained could be attributed to the attention
and interest exhibited by the University based staff. While
the responses of the students during the interview did not
tend to fully support this contention, it is significant that
a close working relationship has carried over into the fresh-
man year at the University, and it is possible that this
would account in part for the results obtained during this
period. It was re-emphasized to the students at this critical
transitional stage, that the program existed to provide what-
ever assistance they required.
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The commitment and cooperation of the admissions admini-
strators was necessary in order that the fact of the students
level of performance in the program could be substituted for
normal entry criteria. This recognition of the value of what
the program was trying to accomplish by the admissions office
eased the burden of "selling" the concept to the university's
administrative community particularly in the financial aid
area.
Since the program's co-director was a Dean within the
School of Engineering, support was given to the program from
this source. However, as far as the faculty within the School
was concerned, no special commitment or support was given to
the program by the various departments or professors other
than furnishing student academic performance feedback. This
fact did not present a severe problem and in fact probably
was a factor that served to inspire the program staff to work
harder and more diligently toward achieving the program's
obj ectives
.
In the process of pursuing this study the significant
factors and strategies that had bearing on the results obtained
through the two primary phases were delineated. Emphasis has
been placed on an examination of the positive factors and
results coming out of the program. The identification of mis-
takes, misconceptions, and detrimental elements that were a
part of the total effort will be covered in the following
section offering recommendations.
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Recominendations
After a careful examination of the program's operation
and a study of the results obtained through the utilization
of organizational strategies aimed at increasing the effec-
tivity of the program, the following list of recommendations
would seem justified, in addition to those listed in the
section on conclusions;
1. Participant selection must be treated as objec-
tively as possible. Even when delays in program
start-up cannot be avoided, compromises in the
^^sa of participant guality cannot be entertained.
In the several instances where this policy was not
adhered to the long-term retention of the selected
students suffered.
2. As nearly as possible, the method utilized to select
participants should be competitive in nature.
This approach will serve to heighten the interest
of the students. Participants in the present pro-
gram indicate that they were motivated to succeed
because they had to compete for a chance to enter
the school.
3. Provisions should be made to offer a viable alter- -
native to those students who fail to gain admis-
sion into the post-entry phase of a program. The
selection of a student to participate in the pre-
entry phase of a program, creates an obligation to
not raise the hopes and expectations of the selec-
tees without being able to offer an opportunity to
elevate themselves toward a better lifestyle in an
alternative situation.
4. In recruiting students for the program, a point that
was not made crystal clear was the extent to which
the program would be responsible for the expenses
incurred by the students who gained admission into
the School of Engineering. The students were under
the impression that they were entitled to an all-
expenses paid 4-year program. Severe problems
arose when attempts were made to clarify this situa-
tion, after the students had been admitted. There-
fore, it seems incumbent that in any program that
all and any financial assistance matters be clearly
delineated at the outset.
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6 .
the moment the studentdecides he wants to participate in an engineerinqprogram he must be impressed with what is expectedthe University must be fully aware ofwhat is expected of it. The student must be madeo understand that he is not being accepted withinthe program solely because he is a member of a
because it is genuinelyfelt that he can succeed. This fact should havebeen emphasized more strongly within the program.
Steps should be taken to strengthen the selected
students academic skills. Diagnostic test shouldbe administered to determine the areas of academicdeficiencies. Pre-entry course work should be
offered in order that the need for post-entry
tutoral support can be held to reasonable level.
In structuring the post-entry tutoral program, it
^^bal that the best available talent be employed,i.e., honor society and graduate students, and to
work toward sensitizing the tutors to the needs and
goals of the program and the students.
^^yther study and investigation should be undertaken
utilizing the present data base but expanding the
scope of the study to include the longitudinal
aspects of the program that the present study was
not in a position to pursue.
8 .
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Commentary
The Engineering Manpower Commission of the Engineer's
Joint Council reports that in the Fall 1977 class the minority
enrollment was up to 8.6 percent of the engineering under-
graduate enrollment, and that the attrition of minority stu-
dents over a four to five year program was on the order of
45.0 percent contrasting with 22.2 percent for all engineering
students. While these figures reflect transfers, dropout, etc., they
serve to point up a persistent disparity between freshman
enrollment and graduation figures for minority engineering
students. Additionally it has been further established that
the nation's minority population within the ranks of prac-
ticing engineers is presently on the order of 2.0 percent.
These data support the contention of the inadequacy of the
academic preparedness of minority students seeking careers
in engineering. The Retention Task Force of the Committee
on Minorities in Engineering (1977) in investigating the
problem of retaining minority students in engineering pro-
grams has identified factors contributing to the attrition
of these students. These include: insufficient preparation
in mathematics and the physical sciences; inadequate (personal)
motivation toward engineering as a career choice; lack of
adequate financial resources; lack of self-confidence;
personal and/or family problems; excessive time spent on
nonacademic student activities. Based on the results and
information coming out of this study, the researcher would
agree with the task force's findings.
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The thrust of this latest effort on the part of the
Committee on Minorities in Engineering is aimed at defining
problem areas common to minority engineering programs and
defining strategies for overcoming these problems. in this
sense their work closely resembles the findings and recom-
mendations made in this study. For example, some of the
points that are addressed have to do with the variety of
services a broad-based, many faceted, well integrated and
coordinated program can offer, i.e. the need for: effective
counseling in academic and social areas; the importance of
adequate financial support; adequate staffing; effective
tutoring; personal contact among students, faculty and pro-
gram staff; commitment to the program on the part of
administrative and academic personnel within the school; etc.
A close examination of the structure of the program within
the school of engineering as it is presently functioning, will
show that the overall format is modeled along the lines of
the recommendations made in the Task Force's Report (Appendix
Z) .
This latest report represents a first in that it at-
tempts to define a specific problem, i.e. retention, within
the context of on-going efforts and to propose methods that
can be utilized to alleviate the problem. It represents a
comprehensive effort, as have other such documents. It
suffers, however, from not being able to present a picture
that defines the inter-personal relationships that are a
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part of the fabric that goes into a total effort of imple-
menting a minority- related program within a predominantly
white institution. The ability to establish an equitable
situation within this context largely determines whether
the program will be able to achieve its goals. Such was the
case with the program with which this study is concerned.
For example, at the program's inception concessions had to
be obtained from the admissions office and the office of
financial aid. In the case of the admissions office, skep-
ticism was expressed concerning the utilization of non-tradi-
tional criteria, i.e. the Math Aptitude Program, for selecting
students for entry into the university. Many discussions
were held with these administrators explaining and detailing
the merits of this approach as it was perceived by the pro-
gram's staff. The admissions persons were finally won over
as they admitted that they could understand the rationale of
the approach. The program's administrators on the other
hand agreed that there would be a need to closely monitor
the results coming out of the program. Financial aid pro-
blems were largely resolved through an agreement that the
program would provide partial support to the students through
their sophomore year. The important point here is that through
extensive discussion and give and take on the part of
program staff persons and other on-campus administrators
problems were resolved. In some instances regulations were
bent or stretched a little in order to find solutions to
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problems. In the main these solutions hinged on the fact of
the sense of commitment of the program's administrators that
was expressed during these discussions.
The need for extensive academic support (tutorial
assistance) was self-evident by virtue of the academic back-
ground of the entering students. It is interesting to note
that the Task Force's report, which deals primarily with the
academically oriented student, also talks about the under-
preparedness of these students and the need for extensive
academic support. Whether this takes place on an individual
one-on-one basis or within a group setting, the facts are
that this represents a considerable monetary burden. Further
than that, the experiences coming out of the program's opera-
tion over three years, indicates that this support is required
on a continuing basis. Students in their junior year exhibit
a need for this support along with the general body of under-
classman students. It has not been determined whether this
stems from the students becoming accustomed and dependent on
this support, or whether it represents an on-going manifesta-
tion of an initial deficiency in areas related to study skills
and habits. The facts are, that the students express the
need for the support and the results coming out of conscien-
tious attendance or non-attendance is reflected in their
grades. A part of the spin-off benefits that have come out
of the experiences obtained through working with the original
18 students is that the methods and strategies evolving from
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these experiences have found applicability to subsequent
groups of students entering and progressing through the
school. In addition to this it has been necessary to
structure the program’s functions to be flexible enough to
meet the particular needs of individual students. These
engineering students, like most other groups of individuals,
have broadly varying needs and abilities. Not all minority
students need academic support, all minority students do not
require financial assistance, and not all minority students
want to be singled out for special identification or assis-
tance .
One final word should concern the relationship that
exists between the Collegiate Committee for the Education
of Black Students (CCEBS)
,
the Bi—Lingual Collegiate Program
(BCP) and the minority engineering program. These two stu-
dent surrogate groups serve to assist the student in problem
areas within the context of their cultural and ethnic
identity. Their efforts related to the students' academic
problems area are addressed toward the liberal arts students.
It has been established that the complexity and rigor asso-
ciated with the engineering school's academic program pre-
sented problems that could be more equitably worked with
within the framework of a program structured to the needs
and requirements of the engineering school environment.
This split responsibility has worked well in the academic
area, but has presented problems in other areas, i.e. student
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social behavior, cultural needs and conflicts, etc. The
relationship is one that is still evolving and moving toward
a stable solution. The lines of communication are good and
an eventual solution of problems is anticipated. There has
been financial and other forms of support offered by these
groups. There is no question concerning the need for these
two groups or concerning the fact that they furnish necessary
support and direction to their constituency. The extent of
the monetary support that is received from CCEBS and other
on-campus agencies is detailed on the budget page on Appendix
Z. It is apparent from this document, that considerable
financial support is necessary in order to fully implement
the many services offered by the on-going program. The
ultimate model that will provide a full scope of assistance
is depicted in the description of the "Comprehensive Minority
Program.
"
An area in which a gross misjudgement was made was in
the initial housing arrangements that were made for the 18
students. It was felt that the students should be kept
together as a group in order that the effect of being put
into the midst of strangers could be minimized. From the
outset dissatisfaction with this set up was voiced loud and
vehemently. The students rebelled at being regarded as
"children to be protected and told what to do." Frictions
between room mates developed, and the problem was only re-
solved when the students were allowed to select where they
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would be housed and with whom. The incident illustrates
the fact that all decisions that were made by the administra-
tors were not well received and the students had to be
permitted to make some decisions of their own. Making this
concession was one of many adjustments and reevaluations that
had to be made in order that the program could function
smoothly.
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Commentary
In the opening chapter of the study, data related to
the participation of minorities in the engineering
disciplines was presented. Government and privately
sponsored surveys showed that minority groups constituted
less than 3.0 percent of the population engaged in
scientific and engineering pursuits during 1972-73. It was
further stated that the enrollment of minority students in
schools of engineering was on the order of about 2.0 per-
cent, and that the annual output of minority engineering
graduates was on the order of 1.3 percent. The Engineering
Manpower Commission of the Engineer's Joint Council reports
that in the Fall 1977 class the minority enrollment was up
to 8.6 percent of the engineering undergraduate enrollment,
and that the attrition of minority students over a four to
five year program was on the order of 45.0 percent
contrasting with 22.2 percent for all engineering students.
While these figures reflect tranfers, dropout, etc., they
serve to point up a persistent disparity between freshman
enrollment and graduation figures for minority engineering
students. Additionally it has been further established that the
nation's minority population within the ranks of practicing
engineers is presently on the order of 2.0 percent. These
data support the contention of the inadequacy of the
academic preparedness of minority students seeking careers
in engineering. The Retiontion Task Force of the Committee
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on Minorities in Engineering (1977) in investigating the
problem of retaining minority students in engineering
programs has identified factors contributing to the
attrition of these students. These include: insufficient
preparation in mathematics and the physical sciences;
inadequate (personal) motivation toward engineering as a
career choice; lack of adequate financial resources; lack of
self-confidence; personal and/or family problems; excessive
time spent on nonacademic student activities. Based on the
results and information coming out of this study, the
researcher would agree with the task force's findings.
The thrust of tnis latest effort on the part of the
National Research Council is aimed at defining problem areas
common to minority engineering programs and defining
strategies for overcoming these problems. In this sense
their work closely resembles the findings and recommendations
made in this study. For example, some of the points that
are addressed have to do with the variety of services a
broad-based, many faceted, well integrated and coordinated
program can offer, i.e. the need for: effective counseling
in academic and social areas; the importance of adequate
financial support; adequate staffing; effective tutoring;
personal contact among students; faculty and program staff;
commitment to the program on the part of administrative and
academic personnel within the school; etc. A close
examination of the structure of the program within the
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school of engineering as it is presently functioning, will
show that the overall format is modeled along the lines of
the recommendations made in the Task Force's Report (Appendix
Z) .
This latest report represents a first in that it
attempts to define a specific problem, i.e. retention,
within the context of on-going efforts and to propose
methods that can be utilized to alleviate the problem. It
represents a comprehensive effort, as have other such
documents. It suffers, however, from not being able to
present a picture that defines the inter-personal
relationships that are a part of the fabric that goes into a
total effort of implementing a minority-related program
within a predominantly white institution. The ability to
establish an equitable situation within this context largely
determines whether the program will be able to achieve its
goals. Such was the case with the program with which this
study is concerned. For example, at the program' s inception
concessions had to be obtained from the admissions office
and the office of financial aid. In the case of the
admissions office, skepticism was expressed concerning the
utilization of non- traditional criteria, i.e. the math
aptitude program, for selecting students for entry into the
university. Many discussions were held with these
administrators explaning and detailing the merits of this
approach as it was perceived by the program' s staff. The
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admissions persons were finally won over as they admitted
that they could understand the rationale of the approach.
The program's administrators on the other hand agreed that
there would be a need to closely monitor the results coming
out of the program. Financial aid problems were largely
resolved through an agreement that the program would provide
P^^tial support to the students through their sophomore
year. The important point here is that through extensive
discussion and give and take on the part of program staff
persons and other on-campus administrators problems were
resolved. In some instances regulations were bent or
stretched a little in order to find solutions to problems.
In the main these solutions hinged on the fact of the sense
of commitment of the program's administrators that was
expressed during these discussions.
The need for extensive academic support (tutorial
assistance) was self-evident by virtue of the academic
background of the entering students. It is interesting to
note that the report, which deals primarily with the
academically oriented student, also talks about the under-
preparedness of these students and the need for extensive
academic support. Whether this takes place on an individual
one-on-one basis or within a group setting, the facts are
that this represents a considerable monetary burden.
Further than that, the experiences coming out of the
program's operation over three years, indicates that this
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support IS required on a continuing basis. Students in
their junior year exhibit a need for this support along with
the general body of underclassman students. It has not been
determined whether this stems from the students becoming
accustomed and dependent on this support, or whether it
represents an on-going manifestation of an initial deficiency
in areas related to study, skill and habits. The facts are,
that the students express the need for the support and the
results coming out of conscientious attendance or non-
attendance is reflected in their grades. A part of the
spin-off benefits that have come out of the experiences
obtained through working with the original 18 students is
that the methods and strategies evolving from these
experiences have found applicability to subsequent groups of
students entering and progressing through the school. In
addition to this it has been necessary to structure the
program's functions to be flexible enough to meet the
particular needs of individual students. These engineering
students, like most other groups of individuals, have
broadly varying needs and abilities. Not all minority
students need academic support, all minority students do not require
financial assistance, and not all minority students want to
be singled out for special identification or assistance.
One final word should concern the relationship that
exists between the Collegiate Committee for the Education of
Black Students (CCEBS) , the Bi-Lingual Collegiate Program
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(BCP) and the minority engineering program. These two
student surrogate groups serve to assist the student in
problem areas within the context of their cultural and
ethnic identity. Their efforts related to the students'
academic problems area are addressed toward the liberal arts
students. It has been established that the complexity and
rigor associated with the engineering school's academic
P^^ssented problems that could be more aquitably worked
with within the framework of a program structured to the
needs and requirements of the^engineering school
environment. This split responsibility has worked well in
the academic area, but has presented problems in other areas,
i.e. student social behavior, cultural needs and conflicts,
etc. The relationship is one that is still evolving and
nioving toward a stable solution. The lines of communication
are good and an eventual solution of problems’ is
anticipated. There has been financial and other forms of
support offered by these groups. There is no question
concerning the need for these two groups or concerning the
fact that they furnish necessary support and direction to
their constituency.
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REPORT ON NUMBER OF NEW YORK CITY
VOCATIONAL HIGH SCHOOL STUDENTS PLANNING TO CONTINUE INTO HIGHER EDUCATION
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HIGH SCHOOLS PARTICIPATIHG IN
IDENTIFICATION OF MINORITIES FOR SCllliCZ AND
ENGINEERING PROGRAM
NEW YORK CITY
Samusl Gompars Vocacloaal aud Technical High School
45S SouChern Boulevard
Bronx, NY 1044S
Principal: Mr. Cecil A. Benjamin
Teacher Staff Parson: Mr. Leo Gusman, Chemical Engineering, B.S.
George Wescinghouse Vocational and Technical High School
lOS Johnson Street
Brooklyn, NY 11201
Principal: Mr. Norman Shapiro
Teacher Staff Person: Mr. Irving Tapper, Electronics
Chelsea High School
131 Avenue of the Americas
New York City
Principal: Mr. Bernard A. Foster
Teacher Staff Person: Mr. Amie Levina, Mathematics, B.S.; Education, M.S.
Alexander Hamilton Vocational and Technical High School
130 Albany Avenue
Brooklyn, NY 11213
Principal: Mr. Jacob Spinner
Teacher Staff Person: Mr. Wilfred Bancroft, Electrical Installations
East Mew York Vocational and Technical High School
1 Wells Street
Brooklyn, MY 11212
Principal: Mr. Lazarus Lewis
Teacher Staff Person: Mr. Stephen Tricamo, Mechanical Engineering, B.S., M.S.
CONNECTICUT
Bullard-Havens Vocational-Technical High School
300 Palisade Avenue
Bridgeport, CT 06610
Director: Mr. Rhlnehardt W. Buchcl
Teacher Staff Person: Mr. Joseph Tuzzoll, Electrical Engineering, B.S.; Education, M.S.
A. I. Prince Vocational-Technical High School
300 Brookfield Street
Hartford, CT 06106
Director; Mr. Martin J. Jaskot
Teacher Staff Person: Mr. Joseph Messing, Mathematics, 3. A.
MASSACHUSETTS
Putnam Vocational-Technical High School
1300 State Street
Springfield, MA
Director; Mr. Walter Stanton
Teacher Staff Person: Mr. Myles Gaffney, Physics, B.S.; Macheoatics, M.S.
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IDENTIFICATION OF ETHNIC MINORITIES FOR SCIENCE & Ef^GIUFFRING-Staff R«um^
KENNETH R. SMIKLE
Kenneth Smikle is the Associate Director of the Identificaiton of
Ethnic Minorities for Science and Engineering program (lEMSE). In this
capacity, he works jointly with Dean Melton Miller of the School of
Engineering and Mr. Gilbert Lopez, Business Manager for the School of
Education, co-directors of the project, in administering and working to
meet the goals of the program. Mr. Smikle is a doctoral student in the
School of Education, majoring in administration, research and methodology.
Prior to his entry into the area of education, Mr. Smikle spent over
nineteen years in the electronics industry. His experiences related to
this industry include starting as a machinist and advancing professionally
through positions of design engineer, product development engineer, pro-
duction manager, and general manager for major electronics firms. He is
thoroughly familiar with all facets of the industry including engineering
design, manufacturing operations, production projections, financing and
cost analysis, and overall systems management methods.
Mr. Smikle was the founder and president of KENCO Industries, Inc.,
a small business consulting and manufacturers representative finn, that
was oriented toward minority participation in the Small Business Adminis-
tration's "8A" program. This program had as its main thrust, minority
participation in fulfilling federal procurement requirements.
Mr. Smikle has held positions of production manager with the Filmohm
Corporation, a division of Solitron Industries (1977-1971); general manager
with Lieco, Inc. (1959-1966); and, quality control manager with Budd-Stanley
,
Inc. (1951-1959).
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IDENTIFICATION OF ETHNIC MINORITIES FOR SCIENCE & EflGINEERIN^..-^^.ff
ARCHER W. DONG
Archer Dong is a staff assistant of the Identification of Ethnic
Minorities for Science and Engineering (lEMSE) program at the University
of Massachusetts (Amherst) School of Engineering,
Mr. Dong earned the Bachelor's Degree in Electrical Engineering from
The City College of New York in June, 1970. He earned his Master's of
Science Degree in Secondary Education in Mathematics in January of 1974.
During the period of 1970 to 1974, Mr. Dong was teaching mathematics
on the secondary level in the Bedford Stuyvesant area of Brooklyn. Con-
currently, during the summers he served as administrator with the Central
Brooklyn Model Cities Summer Academy. This is a federally- funded program
for students from low socio-economic urban areas.
Mr, Dong is presently working on his Doctorate in Educational Adminis-
tration at the University of Massachusetts (Amherst).
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GILBERT J. LOPEZ
Project Director, IMSE Program
Business Manager, School of Education
Mr. Gilbert Lopez Is the Project Director of the NSF sponsored experl-
mental program to "Identify Minorities for Science and Engineering" (I,^e).
In addition to planning and directing the program, Mr. Lopez functions as
the Business Manager of the School of Education, where his responsibilities
Include the management of fiscal and administrative resources.
Prior to entering the field of education at the University of Massachusetts
in 1972, Mr. Lopez spent over fourteen years In the electronics Industry and
is credited with the design, development and project management of numerous
electronics Instruments for both commercial and military applications.
Mr. Lopez culminated his engineering career as a program manager for
the Systron-Oonner Corporation. At Systron he directed the development and
marketing of an Instrument product line which had been originally designed
and developed by a firm, GLCA, Inc., that he and an associate founded In 1967.
Mr. Lopez has also held the position of Senior Engineer with the Bendix
Corporation (1966-1968), Project Engineer with PRO Electronics (1963-1966),
Project Engineer with Polarad Electronics Corporation (1959-1963), Electronics
Engineer with General Dynamics (1957-1959), and the Junior Engineer with the
Radio Corporation of America (1957).
Mr. Lopez Is a graduate of the RCA Technical Institute In 1957, and Is
currently doing graduate work in Educational Administration at the University
of Massachusetts.
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MELTON M. HILLER. JR.
Project Director, IMSE Program
Dean, School of Engineering
Mel ton M, Miller, Jr
Degrees: 8 .S.C.E.
M.S.C.E.
Ph.O.
Honors and Awards:
Dean, School of Engineering
1955, University of Vermont
1959, Purdue University
19^^, Purdue University
Sigma XI, Chi Epsilon, New York Academy of Science
Industrial Experience: Vermont Structural Steel - Summer I952
Oetai ler
U.S.D.A, Engineers Aid - Summers 195^~I 955
Consulting Experience: Boys Phelps, Inc.
Robert W. Hall, Engineers
Department of Civil Defense
American Institute of Steel Construction, Inc.
Teaching Experience: Mr. Miller's teaching career began while he was an
undergraduate at the University of Vermont as an assistant
instructor teaching graphics. This assignment included respon-
sibility for at least one lecture each week and much time assist-
ing students In addition to the normal grading which usually
makes up this type of job. While at Purdue, Mr. Miller held
the rank of Instructor in the structural engineering department
having full responsibility for classes In undergraduate struc-
tural analysis and design. During this period, he served part
time In the Freshman Engineering program at Purdue as an advisor
to students. While at the University of Massachusetts, he has
continued to teach both graduate and undergraduate courses In
the fields of structures and mechanics. In addition since I 96 A,
he has been deeply involved in the Freshman Engineering program
teaching computer programming for engineering students, and
serving on the Freshman Engineering Committee. During this
time, a new approach to Freshman Engineering involving the
teaching of minicourses from various fields of Engineering
has been introduced. He is currently serving as Associate
Dean in the School of Engineering.
PubI ications: Design Charts for Reinforced Concrete Columns," Balt
Publishers, W. Lafayette, Indiana.
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I
MINORITY ENGINEERING PROGRAM
GUIDELINES FOR PARTICIPANT
STUDENT SELECTION INTERVIEW
Student Name Interviewer
High School Date
The following questions should be used as a guideline in interviewing
students for possible participation in the Program. The Interview should be in-
formal and designed to bring out the student’s feelings about him/her self and
his/her thoughts about their present situation and the future. The interview
should be brief and last no longer than twenty minutes. The topic questions
are stated in no particular order and should be asked to initiate conversation
with the student. All questions need not be asked, but there should be at least
one for each topic. (Except C. Academic Concerns all questions should be asked.)*
A. Student Expectations
1. What occupation would you like to follow?
2. What occupation or trade did you expect to follow?
3. Do you think you are capable of achieving more in your future working
life than you have been educated and trained for?
B. Student's Societal Perspective
1.
What do you think is the most important issue facing the country?
2. From what media form do you get information on current events?
(newspaper, TV, etc.)
3. How do you feel about engineering and its positive and negative effects
on society?
4. Are you acquainted with an engineer through your family or friends?
• ^Student’s High School academic records should be available during the interview.
Student attendance should be noted.
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C. Acadenic Concerns
1 . What are your best subjects?_
2. How and why did you come to this school?
3. What math courses have you taken? or presently taking? Grades? *
Mi f»eo. Trig.
4. Do you intend to pursue education after graduation? Where (ea-2 year
or 4 year college and major)
5.
How much time do you devote to school .-.ork oer week, after school?-
6.
How do you feel about devoting 8 to 10 hours of time and effort oer week
to an after school project?
D. fliscellaneous • '
'
1 . Do you v/ork after school? Program Conflict?
2. Vihat are your father's and mother's occupations? M F
3. Would parents provide partial financial support for college attendance?
Coinments
:
Evaluation ; (Scale of 1 to 10)
Interest Academic Need High School Attendance
Ethnic Background
* Indicate semester year and grade for each subject.
APPENDIX H
HIGH SCHOOL COORDINATOR' EVALUATION
OF STUDENTS' PERFORMANCE IN PROGRAM
OHIVERSm 0? MASSACHUSErrS
SCEOOL OF ENdJiTERIMG
IDEamFICAlION OF MINORrriES FOR SClETiCE AND ENGINEERING
MATH APTITUDE PROGRAM
STUDENT EFALUATION REPORT
PHASE
Student Naa*
High School
Program Advisor
Student Major
Criterion Measure
Construction & Design
of Simulated Capacitor
Lovrill
1 1 1 f
High
J ! 1
0 12 3 4 S 6 7 a 9 10
Specification
Format
Lov
1 1 1 1 ( 1 ) i
High
_J 1 1
Q 12 3 4 3 6 7 3 9 10
Construction
of Converter
Comment:
Design and Construction Low
1 1 1 1 1 i I _L
High
l—J J
0 12 3 4 S 6 7 a 9 10
Value of
Capacitor
Slven Frequency leasured Cao Value
Converter Operation
with Constructed Capacitor
Coment
:
Comments by Program
Advisor
Comment
:
-1 —
Attach additional commenta on Noe. 6, 7, 3, 11, lA, where needed.
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UUIVERSITt OF MASSACHUSETTS
SCHOOL OP ENCINEERIHC
TDEOTIFICATION OF MINORITIES FOR SCIENCE AND ENGINEERING
MATH APTITUDE PROGRAM (MAP)
STUDENT EVALUATION REPORT
-
Phas«
Dace
SCudenC Name
__
High School
Progcaa Advisor
Scudene Major
Criterion
^ Measure
Tocal Sessions
Attendance
(Till in for absence)
Meetings
1 2 13 U Is )6 l7 |8 1 9 llO 11 12 13 14 1 15 116
rr “L.i.Li 1 1
Interest Low Sigh0123436739 10
Persarvstance
Low High
1 1 j 1 J 1 1 1 1 1
Acadeaic Performance
(Fill in Grads)
Ist Test 2nd Test 3rd Test No. of Tests Given
Extra Work
Student Initiative
Low High
0123456789
Performance in other
classes during MAP
Comment:
Effect of University Visit Comment:
Cooments by
Program Advisor
Comificnc z
APPENDIX I
STUDENTS REPORT ON EXPERIENCES
WITHIN PRE-ENTRY PHASE OF PROGRAM
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DIVERSITY OF MASSACHUSETTS
SCHOOL OF ENGIHEERIIIC
IDENTIFICATION OF MINORITIES FOR SCIENCE AND ENGINEERING
PROJECT PAPER FORMAT
Pleasa give, la your own words, a complete description of your participa-
tion in this project. This description should include what you chink you have
learned and experienced in the project in the following ways;
1) What you have learned as a result of the Instruction Chat you
were given in the project
2) Your view of the University of Massachusetts and your thoughts
about pursuing an engineering career
3) Your opinion and thoughts about working on a project which is
given after class and not pArt of the regular school classes
4) How is Che project "different" from the type of projects that
you encounter in your regular classes?
5) How well do you chink you have done on the project?
6) Have you done better in your ocher regular classes as a result of
being a participant in this project?
7) Please describe what the following engineers do in their professions.
1) Electronics engineer
2) Chemical engineer
3) Civil engineer
4) Aerospace engineer
3) Mechanical engineer
3) In what ways has this program influenced you to pursue a career in
engineering and science?
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UNIVERSITY OF MASSACHUSETTS
SCHOOL OF ENGINEERING
IDENTIFICATION OF MINORITIES FOR SCIENCE AND ENGINEERING
ENGINEERING REPORT FORMAT
STUDENT NAME;
HIGH SCHOOL
STUDENT MAJOR
PROGRAM ADVISOR
Answer all questions. Attach extra sheets of paper If necessary,
1.
State, in your own words, what was the basic problem to be solved in the Radio
Project that you were given.
2.
State, in your own words, how a capacitor element is able to tune a radio to
a given frequency.
3.
In the project that you were given, you were asked to design and build a
capacitor element of fixed value. Please state in words and diagram, how you
would modify the fixed capacitor in order to make it function as a variable
capacitor which could tune a radio to more chan one frequency. In answering
this question, also draw a graph as to how you think the capacity of the vari-
able capacitor will change as a function of the method that you have chosen
to make it variable. Use next page for answer.
Scata.ia your own words, why che measured value of che capacity which you have
constructed Is not exactly equal to the value of capacitor that you have cal-
culate^ la your design. ~~
Given your above explanation, should the measured value of capacitor be higher
or lower in value than the calculated value?
With the frequency f and Inductance L that you were given, please demonstrate
machematically how you arrived at your calculated value of capacitance.
Pag« 3
chi,s calculacad value of capaclcancs, plus a given seml-circulacor
shape, please show what mathematical steps you used to obtain the physical
dlffleoslons of your design.
APPENDIX J
STUDENTS' SCORE AND RANKING
IN PRE-ENTRY PHASE OF PROGRAM
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Student 'lo. D1ag I Dlag II Paper Report Mini I Mini II
Teach.
Eval
.
Avg,
Score
1 88 87 90 90 95 92 90 90.2
2 79 83 100 90 100 46 90 86.4
3 79 87 75 90 90 100 90 86.2
4 67 96 90 70 95 92 90 82.2
5 58 96 80 70 100 92 90 79.6
6 79 100 30 65 35 92 90 79.0
7 67 83 75 80 . 78 92 60 78.9
8 75 87 65 85 93 69 90 78.8
9 8 77 35 35 90 92 90 76.9
10 58 91 75 70 90 85 90 76.0
n 79 96 35 50 100 85 90 75.6
12 42 65 80 80 95 69 90 74.6
13 83 91 70 60 90 69 30 72.6
14 71 96 60 65 98 69 80 72.1
15 33 74 70 35 63 69 90 71.0
16 46 91 85 60 90 62 90 71.0
17 67 83 70 65 98 54 30 70.3
18 88 100 50 60 90 77 95 70.6
19 42 87 70 60 95 85 30 69.9
20 46 74 65 65 80 92 50 68.6
21 54 74 75 60 76 77 80 67.9
22 58 78 70 60 35 61 90 66.9
23 46 65 60 60 80 69 90 62.2
24 58 70 70 60 59 38 30 60.6
25 29 78 60 50 73 92 90 60.2
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Student No. Oiag I Oiag II Paper Report Mini I Mini II
Teach.
Eval.
Avg.
Score
26 63 61 40 55 85 85 90 59.9
27 25 43 65 75 73 23 60 57.7
28 63 70 50 40 95 69 80 57.4
29 25 30 85 65 47 23 70 54.4
30 17 43 85 60 56 15 90 53.4
31 17 48 65 50 75 54 80 52.7
32 17 61 70 50 60 15 80 49.2
33 17 34 60 SO 90 15 60 47.3
34 25 26 70 40 65 31 50 45.2
35 38 6 55 50 25 62 55 43.4
36 33 43 20 20 39 62 30 30.8
37 17 2 20 45 24 62 40 27.8
APPENDIX K
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HIGH
SCHOOL
MAJOR
IN
RANK
STUDENT
NAME
ATTENDED
HIGH
SCHOOL
TEACHER/ADVISOR
CAT
t
MAP
SCORE
POST-
SECONDARY
PLANS
1
Cruz.
T.
Geo.
West.
Electronics
I.
Tepper
62
90.2
University
of
Massachusetts
2
Cardona.
E.
Sam.
Group
Radio
Coimiun.
L.
Gusman
86
86.4
University
of
Massachusetts
3
Rodriquez.
D.
Sam.
Group
Electronics
L.
Gusman
50
86.2
University
of
Massachusetts
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r-<MANDAT0RY PROGRAM -
FIRST SEMESTER
all STUDENTS)
^
SECOND SEMESTER
Rhetoric 102
Cotrmynications
Skills
Rhetoric 385
Communications
Skills
University Core
(Elective)
Social Science
University Core
Chemistry Intro.
—
Humanity
Science
.
Physics Intro.
Mathematics
Algebraic Review 101
Analytic Geom. 102
Mathematics
Analytic Geom. 102
PreCalculus 103
Calculus I
Calculus II
PreCalculus 103
Calculus I
Mathematics
MOO on
Mathematics
Algebraic Review 101
Analytic Geom. 102
PreCalculus 103
Calculus I
>-
Engineering
M.A.P. Oriented
Engineering
Eng. Overview
Tutorial
- 9 Mrs. Tutorial - 9 Hrs.
APPENDIX M
FRESHMAN PERFORMANCE,
PROGRAM PARTICIPANTS
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MINORITY ENGINEERING PROGRAM
Participating Student's Math Performance and GPA
STUDENT
NO.
PRE-COLLEGE
MATH SCORES
CATS SAT fiAP
FALL 1975
SeiESTER
MATH
101/102/103
SPRING 1976
SEMESTER
MATH
131
TOTAL
CREDITS
TO DATE GPA
1 . 86 470 79.0 A/A/A A 34 3.65
2 . 77 - 72.1 C/A/A A 27 3.46
3. 34 440 75.6 8/A/A A 30 3.42
4. 37 400 71.0 C/A8/C BC 29 2.97
5. 53 390 78.9 (
611 -A)
{103-AB) CO 29 2.97
6 . 23 430 69.9 BC/A/A3 CD 26 2.83
7. 62 510 90.2 A8/A/AB C 27 2.83
8
.*
*
78 540 82.2 AB/A/A 3 30 2.82
9. 66 470 74.6 8/BC/AB C 29 2.67
10 . 47 380 71.0 C/C/8 D 25 2.42
11 ." 39 - 76.9 (011-A8) 19 2.34
12 .^ 15 380 54.4 (011-3) D/D/C 30 2.32
13.^ 97 680 79.6 A/A/A C 31 2.31
14. 86 - 86.4 A/AB/AB CD 29 2.27
15.^ 50 390 86.2 8* B** 29 2.19
16. 35 - 78.8 C/BC/BC F 31 2.10
17. 75 480 76.0 B/B/BC F ' 31 2.02
18. 15 270 57.7 (011-C) F/F/. 21 1.83
Footnotes— The following denotes students having "0" added to their GPA until
completion of Incomplete.
*Inc. Hist 151 - Spring 3 jinc. OHI 2901 - Fall 3
*Inc. Coins 102 - Spring 3 ‘inc. Hist 151 - Spring 3
Inc. Hist 151 - Spring 3 Inc. Physics 161 - Spring 4
“^Inc. Coins 122 - Spring 4 131
Inc. Psych 101 - Spring 3 **Math 132
APPENDIX N
POST-ENTRY STUDENT EVALUATION
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STUDENT EVALUATION REPORT
Student Name Date
Instructor
Subject
NO. CRITERION MEASURE
1.G Attendance
(Fin in for absence)
Meetings
1 2 3 4 5 6 7 3
2.0 Interest
1;°'^
,
High01 23456739 10
Prepared for woric - has Coinrent:
3.0 ail material
Academic Performance
4.0 (Fill In Grade)
1st 1 2nd 3rd I 4th 5th I 6th 1 No. Tests Given1^
^ ri i
e
5.0 Student Initiative
Low High01 23456789 10
Performance In Class
6.0
Comment:
Comments by Program
7.0 Advisor
Comment:
1
Advisor's Signature
appendix 0
INTERVIEW/QUESTIONNAIRE
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I.M.S.E.
STUDENT INTERVIE’aI
Student Name
Interviewer
Date
In an effort to evaluate the effects of the engineering program in whichyou are involved, we would appreciate your answering the following questionsYour answers should be frank, honest, and to the point. The questionnaire
need not be signed, if you so desire. The information obtained will be useful
In supplying information to create changes that will benefit other minority
engineering students. Any future references to this material will be made on
a group basis, not on individual responses. Thank you for your time and interest.
A. Student Expectations
1.
What were your career goals before you were contacted by the IMSE
Program?
2.
What are your present career goals?
3.
What effect did the IMSE Program have on your career goals?
4.
Would you have gone on to college if you had not become involved in
the IMSE? Where? Would you have gone on to engineering school?
5.
Have your feelings about yourself become better or worse since you
entered University of Massachusetts?
3. Academic Concerns
1. Do you expect to finish your college education? In what major
engineering discipline? At University Massachusetts or at another school
2 . How would you describe your experiences with- the professors and
teaching assistants?
3.
0#icr1b« your experiences with the tutors. and the tutorial program.
C. Perspectives on Program
1. Comment on your total experience In the program?
2. What would you change In the program?^
3. How would you describe the persons that are running the program?_
4. What should be done In order to get the program to do a better lobfor the students?
5.
How does your family feel about your attending college?
0.
Students Societal Perspectives
1. Express your feelings or describe how you have been affected by on-
campus racial Issues or problems.
2. Have your financial problems affected your work?
3. Has your relationships with the tMSE students and other students
become better or worse? Explain.
4. Have your social experiences on campus been good or bad? Explain.
E. Miscellaneous
1. Do you feel that you are receiving adequate support In Important
critical areas? Explain.
APPENDIX P
STUDENT SELECTION QUESTIONNAIRE
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MINORITY ENGINEERING PROGRAM
GUIDELINES FOR INITIAL
STUDENT SELECTION INTERVIEW
Student Name Interviev^er
High School Q^te
The following questions should be used as guidelines in Interviev/ing stu-
dents for participation In the program. The interviewed should be relaxed
and Informal. Attempt to gain an insight into the student's perceptions
abouthls future and how it relates to his/her present situation. Use
additional sheets to record the student's answers, and your inunediate
reactions.
1.
Your name? Family data. Work? Yes/No.
2. Present class?
3. Type of trade? Why did you select this particular trade?
4. Is it technical or vocational in nature?
5. What are your perceptions of what you can accomplish within the trade
or vocation you have chosen?
6.
What level of math have you taken in high school/night school?
7.
Have you taken the regents examination?
a. Why do you want to participate in the program?
9. What type of engineer do you think you would like to become? 'Why?
10. What is the most difficult thing/task you have ever had to perform?
n. Do you understand what the program is trying to do? Explain?
213
12.
-2-
What are your future plans if you are selected to participate in
the program?
APPENDIX Q
ON-CAMPUS STUDENT CONFERENCE
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LYSE
expanded general schedule
STUDENT ON-CAKPUS CONFERENCE
January, 1975
January 30, 1975
11:00 — 12:00 noon
Canter Hotel Mill meet in the lobby a?
*ru
schedules and sealIckats for the two-day program and be
escorted to lunch.
12:00 noon - 1:00 p.m.
1:00 — 2:30 p.m.*
(Core Staff)
*1:30 p.m. - until
completion
Luncheon in the Campus Center - Room 1009.
Students and Staff Persong
a. Introductory remarks - Ken/Arch
^rks: Dean Miller, Co-Director
ReMrks: Gilbert Lopez, Co-Director
b. Films: CAREERS IN ENGINEERING and
NOTHING BUT COMMON SENSE
c. Completion of LECTURE I
d. Distribute group lists.
High School Staff Persons
Assemble in the Conference Room of the
School of Engineering, Room 20U,
Engineering East for an introduction to
Che program and the School of Engineering
and School of Education faculty members:
a. Remarks by Dean Kenneth Picha: History
and background of minority program
participation of UMass School of
Engineering
.
b. Presentation by Dean Mel Miller:
Introduction to the UMass School of
Engineering.
c. Prograi* Owenrlew by Gil Lopez:
Implications of the program. School of
Education interest and contribution,
long-range objectives.
d. Questions and general discussion.
2:45 - 3:45 p.m. Students meet at lecture room for Lecture II:
Electronics the Newest Branch of Engineering
.
1. a. Discuss basic electrical concepts,
E, I, R, and their relationship to
each other.
b. Relate electrical concepts to elec-
tronic concepts. Discuss major
electronic devices: radio, television,
computer, radarj telephone.
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EXPANDED GENERAL SCHEDULE
2:45 - 3:43 p.a.
CONTINUED
2. a. Slide prenseccacion: Communlcacloa
methods (Electrical Engineering Department
material)
.
b. Discuss types of human communication and
their shortcomings.
c. Relate shorcomings of human communication
to electronic means of communication:
audio-visual, telephone, radio.
3:45 - 4:45 p.a. Tour of Engineering Labs,
a. Communication Lab Demonstration.
Lab Demonstration. (To be
announced)
4:45 - 5:45 p.m. Meet at lecture room for Lecture III:
a. Demonstrate transmission, reception and
frequency discrimination using tuning forks.
b. Deaujnstration E I/R^ using lamp and light
meter. (1 light intensity)
c. Give examples of unilateral versus bilateral
doncept.
3:45 - 7:00 p.a. Dinner in Berkshire Commons.
7:00 - 9:00 p.m. Meet for Lecture IV:
a. Demonstration in communications: receiver,
reception, selection, frequency, etc.
b. Discuss in detail: reception, selection.
c. Give examples of unilateral versus bilateral
concept.
9:00 - 12:00 midnight Selected on campus activities.
January 1975
7:00 - 8:13 a.m. Breakfast in Hampshire Commons.
8:30 - 9:30 a.m. Meet at lecture room for Lecture
a. Use opaque projector and transparencies.
b. Implement lecture utilizing components,
include various physical sizes of components.
c. Using transparencies, discuss characteristics
relationships related to physical size.
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expanded general schedule
9:30 - 10:30 a. a. Tour of Engineering Labs
*• Mechanical Engineering
(Mechanical robot demonstration)
b. Materials Testing Lab
(Tensile strength demonstration)
10:45 - 11:45 a.m. Meat for Lecture VI. Elnal Lecture will be
related to specifics concerning Groups I and II.
12:00 — 1:30 p.m. Luncheon in Campus Cancer 1009
.
Agenda: Guest speakers; general information;
farevell.
2:00 p.m. Bus departure.
APPENDIX R
MATHEMATICS DIAGNOSTIC TESTS
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UNIVERSITY OF MASSACHUSETTS
WOniFICAIION OF MINORITIES FOR SCIENCE AND ENGINEERING
MATHEMATICS DIAGNOSTIC TEST - I
NAME
DATE
1- List all Che subsets of ^0,1, 2,3^
Show all answers and work on
•*Cra sheets of paper
a) ^
3 U
=> r TT4 12 4> f i
3. Compute the following
:
3.5 Z of 3.735
4. Represent In algebraic terms:
a) Seven less chan some number multiplied by three.
b) Three times a number is less than eight.
c) The radius divided by the circumference ir equal. to the reciprocal of 21T
5. Compute the following expressions:
a) 5^ b) 3-
6.
Simplify the following:
.V 6 3 8
a) X y 2
2 4
X y 2
b) (ab)^c^
-K 5a 6c
c) 2®
2.3 3
c) a d e
-2
a d a
7. Solve for x and check
3x + 8 - 20
8. Solve for y and check
9.
Solve for z and check
.3z + 8 - 1.2z + 4
10.
If a Mr’s velocity Is 40 miles per hour north, express this velocity In milesper minute.
U. ^P«ce Che length of the shorter leg of a right triangle whose vertices are:
( 0.0 ). ( 0,3 ) and ( 6,0 )
220
-2-
12. Comput. ch« Lnsch of cho hypoc.nu,. of ch. trlangl. la probl«a 11.
'*
•''"•i.. t u.. .h.
2y + 3z - 16
y + 7z - 21
15. Graph eha soluelon of th« following systama:
2x - 4y ^ 0
2x + 4y + 10 < 0
16. Exprasa the following caras as exponentials:
> b) rr c)
17.
Find the value of each of the following expressions:
a) 36"^ b) 9^ c) 123'^ d) [uT-JT e)
13. Multiply the following factors:
a) ( 3x + 7 ) •( 2x + 2 ) b) ( x^ + 2 ) . ( x + 3 ) c) ( a - b
Express the following polysomlals as factors:
2 2 “1
•) * ** b b) 2x + 13x + 15 c) x^ + 8x + 16
19 .
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IDENTIrICATION OF MINORITIES IN SCIENCE AND ENGINEERING
MATHEMATICS DIAGNOSTIC TEST - II
name SCHOOL
AFTER COMPLETING EACH PROBLEM, PLACE THE ANSWER IN THE SPACE PROVIDED AT THE RIGHT.
3X X 2X - 2. 97 it 52 - 1.
16x / 4 4. 367^ / 3y
2.
3.
1 + i- 4.
2 3 * y
S.
6.
Solve for e 3. Solve for x
1 1 1
.
3 7.
c S X 7
3.
9
.,
9. Solv« for 7 10. Solve for c
3r+2-14 1.11
a b c
12 .
11. Solve for 7 12. Solve for a
12x7 36 6ab 1
6cd
13. Solve for a 14. Solve for a
7x7 3. Sab 1
7ab Sac
13
..
14.
TURN
OVER
10
..
U.
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13. Solv« for b
z - zbc
d
16. Solv* for T 13.
16.
17.
17. Solv« for r
A
-TTr^
16. Solve for r
C - .2244k r^(N-l )lf
d
18.
19.
20 .
23.
19. Solve for S
,
If e-5, •. 20
C-.2, tl-3
Using Che equaclon in problem 13
find r If C-.6, k-2,
-3.14, X-2
end d-.3
21. ?lot Che graph of 3r-3x+2 ' 22. Plot Che graph of y-2x^+l
uppllad Use Che graph paper supplied
23. If R 4 find the x and y
cooponencj of R.
24. Draw a rough tkaech of / - alnx aa x
goes from 0 co 2ir
,
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SAMPLE, MAP CURRICULUM
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IDE^fnFICATION OF MINORITY STUDENTS FOR ENGINEERING
School of Engineering
- University of Massachusetts
Summary and Schedule of the MAP Curriculum OutlinP
Paraqraoh Topic Schedule Time
A Introduction to Program
1 hour
8 Engineering As A Career
1 hour
Cl, 2 El ectronics
2 hours
C3, 4 The Radio
Short Test on Items A, 8, Cl -5
3 hours
01, 2 Math Aptitude Project Summary 4 hours
03 Electrical Components of Radio 1 hour
04 OHM'S Law
1 hour
05 The Capacitor and an Electrical Component
Short Test on Items 01
-5
12 hours
06 Resonance
Short Test on Item 06
6 hours
Project Task’ Phase
Paraqraoh l2£i£ Schedule Time
07 Sample Design, Calculate And Simulate
Construction
6 hours
08 Description of Project Task
Short Test on Items 07, 8
4 hours
09 Design Implementation of Project Task 4 hours
010, n Construction of Missing Capacitor Element 12 hours
012 Summary Report of Project Task 4 hours
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mUTTRSITT OP MASSACHUSETTS
SCHOOL 07 ENCINEEHEIG
IDENTIPICATIOM op MDIORIXIES for science and ENGINEERINC
Mgxlaua and Minimum Calculaelona of
f(«hz) L(mh) C^(pe)
28.4
28.4
48.4
48.4
.18
.11
.18
.11
68
68
omie
omit
- missing cspscltor elsment
'’"iirU
- C^ - 68
a -
Cd
CjCpn ^^^(pf) dj^(ln) fj^(ln)
174.63 106.65
.003
.46
.006
.66
.009
.80
285.79 217.79
.003
.66
.006
.94
.009 1.13
60.13 60.13
.003
.33
.006
.30
.009
.61
98.40 98.40
.003
.45
.006
.63
.009
.77
CossCane Emylar 2.1
Semole Calculaclons
1 1
4(3.14)^(28.4 X 10S^(.18
Cj^ - 174.65-68 - 106.63p£
X lO"^)
174.65p£
.2244KTT a - aQ6.65K.003)
(.2244) (2.1) (3.14)
Sots; C Is slrssdp expressed la picofsrsds la Rsdius Calculstions
.
•^6 la.
APPENDIX T
MINI-TEST NUMBER 1
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njDJTiyiCATION OF MEJ0SIT12S FOR SCI2NCS AtfD ESGIKtZRING
Sectiona A. B. Cl-5
XIMl - TEST
February, 1975
Scudeat Naae School
The Celephoue aad radio uae aa audibly aeaas of coaaunicatloa#
WhaC aeaas of conaaialcatloa la employed by Celevlsion aad
photography?
2. What is the dlffereace betvaea aa electrical eaglneer and an
electronic engineer?
3 If the computer had not been isyented, would the flight to the
moon have been passible? Give reasons for your answer.
IMSE Mlal-X««C (1)
Student Name
2
School
February, 1973
Whet la meant by aapliflcetion?
Do you think aspltficaclon is necessary la the operation of a
radio? Give reasons for your answer.
How does e message get tranamltted by the following communication
devices?
a. telegraph
b . radio
c. smoke signals
d . telephone
e. television
IMSE Xliil-T€at (1)
Student None
3
Februery, 1973
7 . The transmission of anerrr bv » .
to a racaivar 1. controlled by an tnvarl.'!«^!'?!.
^ iJdVu ^
Dascrlba what you think the foraSrsays!^"*
Uhare E I/r^, solve for I.
^•te E 1/ solve for r.
10 . Where E - 1/4, I . 4, aolve forr
.
APPENDIX U
MINI-TEST NUMBER 2
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TEST II
SCHOOL
1. Solve for R_
E-1QslZ_
I-2a
^
3ohae
1 .)
H©-
|s,.»
2) What dots t ctpaclcor do to tltctrlcal tatrgpl
3) What la a dielectric and why la it uaed?
cap«itor with two platea. Sketch the curve of the
**P*cltaace aa a function of the area of the plates.
5)Raferla« to tte sane capacitor in problem 4, sketch the curve of the capacitance
a function of the radlua of the platea.
6) Eov does the capacitance vary as "d", the distance between the pUtas Increases? Why?
232
P«g« 2.
7) If C -
.2244Tyf^
d
and JI - 4. TT- 3.14, d - .4438 in. and C - 18.84 pf, calcuUtt r?
8) What Is capacitive reactance?
9 )
•Mcacai tornula Cor
.T^eupport your argument?
Eov does Che
10) What Is the theory behind the resonance la a tuning (tank) clrcnlt?
11) What are the mathematical formulas for X
c
and 7
Md ^ l ini C .. ICS ruuucan. (B.e.! Sure via a. aaa lit aiueclv.and capacitive reactances and develop f alaebreiealW>
.
233
P«ge 3.
13 ) If
of
t
.
and w«
• 001 hoTiry or lah, vhac
want a frequency of 15.92 HZ and have an Inductance
^*3.ue auat we pick for the capacitance?
APPENDIX V
PRE-CALCULUS DIAGNOSTIC TEST
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School of Engineering
Precalculus Placement Test
Form A - 3
1. Do not turn this page until the signal is given.
2. Pill in your name where indicated on the answer sheet, and
blacken in the appropriate letter boxes.
3. There are three Parts to this test with 10 questions on
each of the three Parts. There are 5 choices for the
blank in each question. Indicate your choice for each
question in pencil on the answer sheet. Be sure to put
your answers under the proper Part on the answer sheet.
4. Do not mark on this test booklet. You have some scratch
paper provided and more is available.
5. You will have 50 minutes to complete all three Parts of
this test. If you cannot answer a question, go on to the
next.
6. There is only one correct answer for each question. Your
score on each Part will be the total number of your
correct answers.
Part I
1.
If P(x) • x^-Zx+3, then P(x+h) »
(1) x2 . h^-2x-2h + 3
(2) x2 . 2hx + - 2x t h + 3
(3) x^ + 2hx + - 2x t 2h + 3
(4) x^ + 2hx + h^ -2x -2h 3
(5) none of the above
2. A factor of 6x^ + lOx - 4 is
(1) 3x+2
(2) 3x-2
(3) X 2
(4) ..X - 2
(3) none of the above
3. + 2xh + - 3h - x^
h
—
(1) 2x h^ - 3h
(2) 2x h - 3
(3) 2x h^ - 3
(4) 2xh - 2h
(5) none of the above
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47. An equation of the locus of all points whose distance from
(0,/53 Is twice that from is
.
( 1 ) • 2 Cx
2
+ (y+/5’)2]
( 2 ) Jx^ + Cy+ZF)^ - 2 ./x2 + (y - /S')
(3) Tx^+y^.s -
(4) yx2+(y./F)2 >
(5) none of the above
log . K and 1oSj_q 3 - M then
loSTn (2 X 3^ t 100) -
( 1 ) 100 KM^
( 2 ) 2 KM^ '
(3) 2 + K + 2M
(4) 2 + K + M
(5) 2 + K +
If 16 - 2^. then
( 1 ) 109,52 - 4
( 2 ) 10924 16
(3) 4 • 1o9,o15
(4) 4 1092)6
(5) none of the above
(5) none of the above
3 2
+ 4x‘‘ - X + 5 -
(1) (x^+6x+ll) ( x-2) +
(2) 6x 11 27* ITT
(3) x^ 6x - 13 21
’ITT
(4) x^+2x + 3 + 11xTr
(5) none of the above
3
TTJ
- -4— •
^2.4
(T) 3y 7
U-y)l2+yJ
(2) 6+3y
(3)
3y-*-5
y -4
(4)
y -4
(5) none of the above
27
5Part II
Indicate your answers to Part I; on the answer sheet under
Part II in the spaces numbered 41 - 50.
1 41. If f l8 a function whose domain is the closed interval
consisting of the set of all x such that -2 < x < 2, and
I
if f(x) - then the range of f is
(1) the single number 4
(2) the set of all x such that 0 < x < 2
(3) the set of all x such that 0 ^ x ^ 4
(4) the set of all x such that -4 < x < 4
(5) none of the above
42. On a Cartesian coordinate system, the graph of the equation
y * 3 Is .
(1) a point
(2) a line parallel to the y-axis
(3l a line parallel to the x-ax1s
(4) a circle
(5) none of the above
43. If f(x) • + li and if g(y) x whenever f(x) y
(that is, if g is the inverse function of f ) , then
s(y) •
( 2 )
(3)
^
y - 1
(4) i + 1
(5)
none of the above
240
8B. If X is a real number such that 0 < x < ir/2
,
then
tan (it+x) •
(1) tan tt + tan X
(2) - tan X
(3) tan It
(4) tan X
(5) none of the above
89. If X is any real number, sln^ (3x) + cos^ (3x) is
(1) 3
(2) cos (6x)
(3) tan^ (3x)
(4) 1
(5) none of the jabove
90. Prom the identity cos 2x = 2 cos^ x-1 and the face that
r-K
cos IL » it follows that cos t
2 f “
Cll 0
( 2 ) /7 4- 2
4
(3) * 2
2
(4) y/2 - 2
2
(5) none of the above
APPENDIX W
FRESHMAN ENTRY PROGRAM
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FIRSl
SEMESTER
SECOMO
SEMESTER
THIRD
SEMESTER
FOURTH
SEMESTER
242
I
Tutorial
-
9
Hrs.
Tutorial
-
9
Hrs.
Tutorial
As
Re<pjIreJ
Tutorial
As
Recjulred
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APPENDIX X
DESCRIPTION, 'COURSEWORK
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Rhetoric 102 (Mod)
I Coiimuni cation Skills (Rhetoric)
3.0 Credit Hours
A. Classroom Interaction Skills
1. Developing Listening Skills
2. Developing Effective Memory Rules
3. Reading Rapidly and Retentively
B. Study Skills
1. Note Taking
2. Taking Examinations
3. Use of Reference Materials
C. Reading and Writing
1. Emphasizing Organization
2. Comprehension
3. Clarity in Writing
D. Logic
1. Assumptions and Conclusions
2. Oral Comnuni cation
3. Written Communication
Rationale for Course:
The communications skills are basic requisites for functioning at the univer-
sity level. Students associated with IMSE exhibit an ability level that varies
greatly from student to student. In order to establish an overall ability level
that is acceptable, all students will participate in the same level course work
in order to bring the total ability levels in line.
Introduction to Enoineerino 103A (Mod) 3.0 Credit Hours^
II Engineering Program, Modular
A. Engineering Overview
1. The Nature of Engineering Practices
2. Engineering Concepts
3. Lab Problems
Rationale for Course:
The Modular Program is divided into three (3) two (2) hour blocks per week.
The course serves to introduce to the student elementary concepts related to
various engineering disciplines. The two (2) hour block will be divided into
two (2) one (1) hour blocks. The first hour will be devoted to class work, the
second hour will be devoted to tutorial work concerning the work presented to the
student for that day. This reinforcement is necessary to make sure the student
keeps up with the work and to clear up any problems he may have dealing with
the material
.
Math 101, 102, 103; Math 011 3.0 Credit Hours
III Mathematics Program Modular
A. Algebraic Review
1. Basic Laws of Equations, Axioms
2. Sum and Product of Polynomials
3. Factoring Quotient of Polynomials
4. Rational Expressions
5. Roots, Exponents, Radical Expressions
6. First and Second Degree Equations
7. Solution of Inequalities
8. Absolute Values
B. Analytic Geometry Elementary Functions
1. Relations and Functions
2. Linear Functions
3. Parallel and Perpendicular Lines
247
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4. Quadratic Functions
5. Conic Sections
6- Relations whose Graphs are Given
7. Exponential and Logarithmic Functions
8. Common Logarithms
9. Logarithms to Bases Other Than 10
C. Precalculus Trigonometry
1. Sines, Cosines, Property of
2. Graphs of Sines, Cosines
3. Other Circular Functions
4. Identities
5. Measures of Angles
6. Functions of Angles
7. Right Triangles
8. Laws of Sines and Cosines
9. Inverse of Circular Functions
Rationale for Course:
To provide an introduction to manipulative algebra, as well as an introduction
to the function concept and analytic geometry. The trigonometry module is needed
to overcome the lack of knowledge that results from not having had exposure to this
subject at the secondary level.
The background furnished by the M.A.P., plus the summer program, will have
provided a solid background for entry into the math course. Those students
that
do not require the course work will still participate in the course
structure
serving as tutorial assistants, to assist students who need help.
This will help
solidify the group's interelationships component.
248
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IV Elective 3.0 Credit Hour^
A. Social Science
B. Humanities
C. Science
Rationale:
The elective subject will Introduce the student to the concept of decision
making based on his needs. He will receive counseling to assist him In the
decision making process In terms related to what he sees as his goals and objec-
tives.
V Tutorial
The structure of the tutorial program will center around a formal classroom
environment approach as opposed to individual or small group approaches. The
program will serve to keep the program staff abreast of student progress on a
day to day basis. Any need for additional assistance will be immediately apparent
and can be acted upon in an expeditious manner.
It Is anticipated that the time will be divided Into three one (1) hour
sessions a week devoted to engineering oriented work and six (6) hours of math
tutorial structured to match course work structure or as will best suit the
students' needs as they emerge.
APPENDIX Y
EXCERPT, THIRD-PARTY EVALUATOR REPORT
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APPENDIX Z
ENGINEERING SUPPORT PROGRAM AT
THE UNIVERSITY OF MASSACHUSETTS
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ENGINEERING SUPPORT PROGRAM AT
TWE UNIVERSITY OF MASSACHUSEHS
INTRODUCTION
The academic period, Fall 1976 - Spring 1977, will mark the sixth
consecutive year that the School of Engineering at UMass, Amherst, has
been involved in programs directed toward special students' needs.
During this period significant emphasis has been placed on the
identification and selection of minority students who exhibit the
ability or potential ability to compete within a rigorous academic
environment. Increasing the numbers of minorities participating in the
engineering and science professions has been a primary goal of this
thrust.
In order to continue and expand this purpose, an Office for
Minority Affairs was created in the Fall of 1975. Under the direction
of Acting Assistant Dean Kenneth R. Smikle, this office is charged with
the responsibility for developing strategies that will increase the
number of qualified minority students within the School of Engineering
preparing for professional careers.
Among the Engineering Support Programs at the University, the fol-
lowing in particular are being pursued and expanded through the efforts
of the Office for Minority Affairs and the School of Engineering staff:
1. The Engineering Career Orientation (ECO) Three-Week Summer
Seminar
2. A Comprehensive Math and Science Alternative Program in Urban
Vocational High Schools
3. Minority Student's Day and Engineering In Action Day (Seminar)
4.
Summer Employment Program
- 2 -
Student participants In these ESP/UMA Programs are from diverse
ethnic. Socio-economic and educational backgrounds. They are recruited
primarily from school systems within the Northeastern area including
cities in Massachusetts, Connecticut, New York, Pennsylvania and New
Jersey.
PROGRAM DESCRIPTIONS
Engineering Support Programs at the University of Massachusetts
A consolidation of programs that provide student supportive
services through the School of Engineering. The program resources
include academic counseling and financial supportive services. Working
cooperatively with the Admissions office, ESP/UMA also is responsible
for recruitment and admission of minority students into the School of
Engineering.
Engineering Career Orientation (ECO)
This three-week summer program is oriented toward high school
juniors and seniors with a definite interest in engineering and applied
science. The objective of the program is to enable the participants to
become acquainted with the various fields of engineering and with the
demands faced in these fields by practicing engineers. The 1976 summer
program was the fourth of its kind held at UMass. This program is
supported by contributions from various industries, foundations and
private organizations and is also affiliated with a national project
sponsored by the Engineer’s Council For Professional Development.
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Coinprehensive Math and Science AUemative School Program
An innovative academic program funded for a second year by the
National Science Foundation. The objectives of the program include
developing a Northeastern Association of universities and vocational/
technical high schools and industries that will function to identify
voc-ed students who exhibit the math aptitude and the potential ability
to pursue undergraduate studies in engineering and science.
Additionally, the participating schools of Engineering and high school
will work cooperatively with industrial representatives to structure
curriculum in math and other required subjects that will assure that the
student acquires adequate entry skills while in the eleventh and twelfth
grades. There are six colleges, four industrial firms and ten
vocational high schools currently participating in the program.
Mini -Seminars
The Minority Student's Day and the Engineering In Action
Conference are one and two-day seminars respectively, held at the School
of Engineering. These seminars serve to acquaint minority and other
high school and junior high school students and their teachers with the
opportunities and challenges available to those who acquire an
engineering education. During the course of the seminars, various
laboratory de-monstrations are presented. In addition to these
demonstrations, panel discussions are held on, "Opportunities in
Engineering," and similar topics. In this way the students' interests
and curiosities concerning an engineering career are stimulated, and
hopefully they will give serious thought to the career opportunities
offered by the engineering and science disciplines.
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Academlc Support (Tutorial)
Long term retention of admitted students is a primary concern of
the administrators within the School of Engineering. Attrition is
directly related to the student's comprehensive ability to pursue his
academic studies. Inevitably problems emerge that require that
additional academic help be addressed toward the student in order that
satisfactory progress is maintained. The tutorial process is both
complex and expensive. Because this process has to be administered to a
varied level of student's needs and skills, the tutorial staff may
necessarily be large. There are presently eight-ten tutors servicing
the academic needs of the students in the School of Engineering.
Student to tutor ratios vary from one/one to ten/one; wherever feasible
the largest psosible ratio is utilized. Constant monitoring of results
works to point up the need for modifications or restructuring.
Cooperative Program
The Office for Minority Affairs in cooperation with staff persons
in the School of Engineering is working toward the establishment of a
cooperative education program to assist engineering students acquire
professional skills and relevant academic training.
Still in the design stage, the proposed comprehensive program will
be operated by a consortium of the Schools of Engineering of the six New
England land grant universities. Basic to the program will be the
student's ability to combine a full academic engineering sutimer semester
with an optional cooperative work-study program. Participation of
• minority students in such an undertaking is of vital concern to the
256
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School of Engineering because the program emphasizes the Integration of
planned professional work experience with related academic course work.
The student benefits to be derived will include (1) increased
relevance of course work to desired professional goals, (2) opportunity
to evaluate career choices, (3) increased opportunity for personal and
professional growth and (4) opportunity for financial self-assistance.
These benefits are especially important to all students with related
special needs.
Summer Employment Program
For those students desiring related work experience, employment
during the summer vacation is provided by leading industrial firms,
federal agencies and agencies located in major eastern cities.
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COMPREHE-'ISIVE MINORITY ENCIMEERINC PROGRAM
I. RECRUITMEKT
A. Defining Targec Populaclons
1. Qualified
2. Quallflable
B. Identifying and Enrolling Students
1. Regular Adalsslons Status
2. Special Admissions Status
C. Special Programs for Secondary School Students
1. Summer Programs
2. Acadeoiic Year Programs
II. PRE-COLLEGE PROGP.AMS/ACTIVITIES FOR ENTERING FRESHMEN
A. Orientation
B. Assessing Academic Preparation
1. Diagnostic Testing, >!ath and Science Subjects
2. Pre-College Acadaaic Programs
a. Preparatory Uoric, Math and Science
b. Evaluative Counseling
3. Post-Diagnostic Testing
C. Planning Academic Year Schedule
III. ACADEMIC YEAR PROGRA.MS /ACTIVITIES
A. Academic Supportive Services
1. Tutoring
2. Special Courses
3. Skills Clinics
a. Reading and Comprehension
b. Classroom and Study Skills
B. Counseling
1.
" Evaluative
2. Academic
3. Career
4. Financial
5. Personal
C. Employment Procurement
1. Summer
2. Cooperative «ork-Scudy


